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I am b**4**z "w 'W-Sairwi rHrvHrwilv nn *he tollowing
describing the analysis of cost effectiveness and teasibinty ot
alternatives tor the Tyson 's Dump Site

- Remedial Investigation Report (Dratt) IVso'l's Dump Site-
Montgomery County, Pennsylvania (Michael J. Baker, Jr., trx, inters..
Inc., August }.9B4)

i
- Feasibility Study Report (Dratt) Ty son's Uimc>'sit6- Moutyuii&rv

County, Pennsylvania (Michael J. Baker- Jr.. tng inters, Inc.
August 1984)

- Summary of Remedial Alternative Selection

- Recommendations by the Pennsylvania Department ot Env
Resources

DE:SCRIPTION O"" SELECTED REMEDY

Excavition and oft-sit* disposal OJ: cuntaminatcu soils ami wastes
to a ̂ emitted RCRA lanotill.

Upgrading of existing air-stripping taciiity to treat .leacnate
ground water, and surface run-on encountered auriny excavation.
Operation of this taciiity is projected to remain on-lin* until
residual ground water contamination is eliminatea (est. b yrs.)

Excavation and ott-site disposal of contaminateo seouients within
tributary which receives et fluent trom tlie existing air
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DECLARATICJ1S
i

Consistent with the Comprehensive Environmental Response, Canalisation
and Liability Act of 1980 (CERCLA). and the tettionai Contingency Plan uu
C.F.R. Part 300) . I have determined that excavation ana ott-site disposal
of contaminated material and upgrading the existing treatment tacilit* tor
continued treatment ot liquids collected tron the site is a cost-tttrectivts
rer/.iy •-.t'.lch "f£et̂ *"0.y 7«'*:47»*'rt* »*x3 minimizes damage to and proviues
adequate protection of public health, welfare, and the environment, me' '
remedial action will be designed to minimize the risk ot potential evacuation
and temporary inconveniences to the local environment during the excavation "
and transportation phases. *

The State of Pennsylvania has been consulted and agrees with
approved remedy. i Following excavation of contaminated soils and waste* tram
former lagoon areas, operation and maintenance activates will ttt required
to ensure the continued effectiveness and level ot protection of. tiic
remedy. These activities will be considered part ot the approve action
and eligible for Trust Fund monies tor a period ot one year*

In addition* the ofc-site disposal oc contamined soil and sediment
to a secure hazardous waste facility is necessary to protect public
health, welfare and the environment. *

I am deterring selection ot remedial response measures, it any. CC.L
the -deep aquifer and floccplain/watlands area, âitionai stuuiws wiii
be conducted in the ott-site areas to determine it ott-site remedial
action is required.

I have determined that the action being taken is appropriate
balanced against the availability of Tfust Fund monies cor ust.< ac utrier
sites. ! /• , / **;sl

1 «/;>. —»G*4J-yrt/.—LAt—J/.—̂ - -A t—.
* Otjtice of Solid Waste ana

;
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SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

nSON'S DUMP SITE

SITE DESCRIPTION

Tyson* a Dump site la an abandoned septic and chemical waste disposal site
situated within an old sandstone quarry. As shown In Figure 1, the site is
located in southeastern Pennsylvania, 15 miles northwest of Philadelphia, in
upper rterion lowuanip, Montgomery County. Several former unlined lagoons were
used to store various industrial, municipal, and chemical wastes. Spills and
overflows reportedly occurred during the period of operation, thus allowing for
the dispersal of wastes throughout the site. Surface water runoff and seeps
also contributed to off-site migration of the wastes northeasterly toward the
floodplain of the Schuylkill River.

The four acre parcel comprising the former lagoons is bordered both to the
east and west by unnamed tributaries to the Schuylkill River, a steep quarry
highwall on the south, and a Conrail Railroad switching yard on the north (see
Figure 2). The Schuylkill River floodplain Is on the opposite side of the
switching yard. No structures exist within the old lagoon area and heavy
vegetation obscures visual observation of contaminated areas. Vehicular access
to the site is from Browolie Road. An access road used during previous dumping
operations runs along the northern portion of the site* v

> '
The major watercourse in the project area is the Schuylkill Rivir. The

average discharge at a nearby upstream station is recorded to be 190 ' cubic
feet per second Ccf a) . Flood elevations in the vicinity of the site are:

Flood Frequency Elevation (feet above MSL)

10 year 70.5
50 year 77
100 year 80
500 year 87

Thus, over *«i* of the area north of the railroad tracks is within the 10
year floodplain, while most of this area would be inindated by a 50 year flood
and all of it would be covered by the 100 year flood. The site itself lies
above the 100 year floodplain. (See Figure 2).

Tyson* s Dump site is located within the lower member of the Stockton
geologic formation outcrop area. Boring logs indicated that most natural soils
appear to consist of a less than one foot thick layer of topsoil which is
underlain to a depth of six to eight feet by clayey sand to sandy silt. This
layer generally is underlain by fine to medium slightly silty sand with some
gravel extending to a total depth of about 12 feet. Shallow bedrock in the
vicinity of the site was observed Co be highly fractured. A typical cross
section is included as Figure 3.
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Ground water underlying Tyson's Dump Site behaves as two hydraulically
connected aquifers* The shallow aquifer within the unconsolidated sediments
exhibits a different flow pattern than the deeper aquifer in the fractured
bedrock zone. The shallow aquifer Is characterized by high permeabilities
while the deeper aquifer flow pattern (the major ground water aquifer of the
area) is controlled by the degree of fracturing and fracture orientation. The
shallow aquifer discharges through the floodplaln/vetlands area to the river.
The deeper aquifer is considered a Class XI aquifer as defined in the draft
Ground Water Protection Strategy (GWPS).

Land use in the vicinity of the abandoned disposal site includes residential,
commerical and Industrial. Immediately adjacent to the site on the western
border, Is « newly developed residential subdivision. South of the site is
zoned residential and agricultural while to the north, the zoning is heavy
industrial* The Upper Merion Township as a whole is experiencing rapid growth
with several new residential developments being recently completed or proposed.
It is expected that land zoned agricultural will be re-zoned for high density
residential use. Norristown Is a large residential, commercial and Industrial
area with a population of 35,000 and is located across the Schuylkill River, approxi-
mately 1/2 mile northeast of the site. The smaller residential area of Bridgeport,
(population 4,900) Is located approximately one mile east and downstream of the
site. Belmont Terrace, which contains several hundred single-family dwellings,
Is located approximately 1/2 mile southeast of the site. ',

A January 1984 draft planning study published by the Delaware Valley
Regional Planning Commission recommends that a four-lane arterial be built in r
Upper Merion Township. This proposed Schuylkill Parkway is proposed to be
routed directly over the former lagoon areas.

SITE HISTORY

The dump was owned and operated from 1960 to 1968 by companies owned by
Franklin P. Tyson and Fast Pollutant Treatment, Inc. Ciba-Gelgy Corporation
had used the dump to dispose of various wastes during the same time period.
General Device's! Inc., the present owner of the site, purchased the property
from Tyson in 1968 and claims they did not dumtf anything since they acquired
it. During active operations, several lagoons were constructed within the old
quarry pits. Former lagoon locations, approximated from 1965 and 1973 aerial
photos of the site area, are shown on Figure 2. Reportedly, liquid septic cank
wastes and sludges were hauled to Tyson* s Dump in bulk tank trucks and then
were disposed in the lagoons. Apparently, lagoons were filled with wastes and
covered, and new lagoons were created. These operations wert carried out
throughout the site thus dispersing contaminants over such of the four acre
area. Since lagoons were not lined, waste*.were not prevented from migrating
off-site via seeps and shallow ground water. Although disposal at this site
supposedly was confined to septic tank wastes, the presence of hazardous
constituents In soils and ground water indicate* that disposal operations
included chemical wastes.

In 1973, the Pennsylvania Department of Environmental Resources ordered
the site owners to close the facility. During closure, the lagoons were to be

AR3I5022



drained, backfilled and vegetated and the lagoon contents transported off-site.
Since closure, the site has been commercially inactive*

In January 1983, EPA investigated an anonymous citizen complaint about
conditions at Tyson*s Dump and subsequently determined that immediate removal
measures were required to limit exposure to public health by uncontrolled
chemical odors and liquid waste releases from the unsecured site. Nearby
residents were traversing the site daily and children were observed by Cbnrail
workers to be frequently riding motorbikes throughout the site. The Schuylkill
River received surface runoff from the site and is used as a municipal water
supply. Kbrristown's main drinking water intake (1C MGD) is approximately 2000
feet downstream in the south channel between Barbados Island and the sit-:. *
drinking water Intake for the City of Philadelphia is located approximately 13
miles downstream. The river is also used as an industrial water supply for the
area, in addition to its recreational use by the general public.

A large quarry pit, located approximately 1 1/4 miles south of the site,
is used by the Philadelphia Suburban Water Company as a drinking water source.
This reservoir provides between 5 to 10 MGD. The floor elevation of the pit is
229 feet below MSL. Several private residences using wells for potable water
are located within 1000 feet south and southwest of the site.

The initial environmental site survey and sampling results indicated that
a variety of hazardous chlorinated and nou-chlorinattd chemical compounds were
present in the soils, air and water within and around the former lagoon areas
(on-sltc) and in the floodplain (off-site). EPA's On Scene Coordinator decided
to institute the following immediate removal measures in March, 1983:

A security fence wa.» erected to limit unauthorized .access to tie
site. l

A leachate collection system was constructed to minimize uncontrolled
contaminant discharges to the Schuylkill River and also to redice
volatile organic air emissions.

An air-stripping leachate treatment system was installed to remove
volatile organic compounds from collected leachate.

An activated carbon air exhaust system.was installed to trap liberated
organic* from the air-stripper.

A partial site soil cap was placed over the suspected lagoon areas
and hydroseeded,

- The area wa* graded to divert uncontaalnated runoff from the old
lagoon areas*

An extent-of-contamination survey was conducted to determine the need
for additional remedial measures*

Data generated from the initial field activities conducted by EPA (January-
JUne 1983) Indicated the widespread presence of organic compounds within and



surrounding the former lagoon areas. These materials were not removed during
closure and still.are present in substantial concentrations. The major

contaminants found were volatile organic compounds (primarily xylenes, toluenes
and 1,2,3-trichloropropane)* In addition, chlorinated benzene compounds commonly
were detected.

The data collected was used in applying the Hazard Ranking System to the
Tyson's Dump site which resulted in an overall score of 63.10. Remedial Action
Master Plan and Work Plan were prepared and approved in September, 1983. Funding
for the Remedial Investigation and Feasibility Study was also a^i^uve^ iu C^i
month. . ••

CURRENT SITE STATUS
f

Intensive field studies were conducted during December 1983 through March
1984 by Michael Baker, Jr., lac. under subcontract to NUS Corpratlon. The
findings and conclusions of the Remedial Investigation were submitted in August
1984.

Air Quality, as determined from volatile organic compound measurements had
improved substantially subsequent to EPA's immediate removal actions. Results
of air monitoring conducted December 1, 1983, revealed none of the 15 volatile
organic compound* evaluated were present. Since winter conditions may have
reduced or prevented the release of volatile compounds present in frozen surfacê
or subsurface soils ard other media, EPA requested that warm weather air monitor-
ing be conducted to measure the potential for local adverse air cuallty conditions.
Results of this monitoring did not reveal the presence of any of the volatile
contaminants found during the subsurface soil sampling* Again, this may
be attributed to EPA's emergency response.

Surface soils located in the central section of the fenced-:.n area were
found to be highly contaminated with organic compounds* The levt.l of
organic compounds tend to decrease with increasing distance from the
center of the site*

Indicator parameter* and their isomers which were used in assessing the
extent of surface soil* contamination were chlorinated propanes and dimethyl
benzenes (xylenes). The duplicate sample In the vicinity of the old lagoons
had the highest reported values; compound* (or their is omen) which exceeded
10tag/kg Included*dimethyl benzene, ethylbenzcne, aethylbenzene, trichloropro-
pane, hexadecanolc acid, and 2-chloro-lOH-phenothiazine.

* * **

Low-lying .area* downgradient from the cite also chow evidence of organic
contamination. With the exception of Benzole Acid, no other organic
compound exceeded 6 ppm*

Metal concentration* in the surface soil* exhibited no clear trend that
would indicate that octal level* were higher or lower in a comparison of flood-
plain surface coil* versus surface soil* over the former lagoon locations.
When these area* arc subsequently compared to background level* (see figure 4),
there 1* no significant difference. The field level* tftrfi Alforffvresentative
of typical soil concentration* a* indicated by the reference '»veira7



Figure 4

SURFACE SOIL COMPARISON FOR INORGANICS

Sample Means_____ | _____References___
Parameter Background-1- On-Site^Floodplain**Casarett** Lindsay5

& Doull's Low High

Aluminum 7240 5220 5,580 81,300 10,000 300,0<
Chromium 7*0 7.4 9.9 200 1 1,000
Barium 106 50 90 400 100 3,000
Beryllium 0.77 0.41 0.56 - 0.1 40
Cobalt . 4.1 2.7 5.6 23 1 40
Copper 20 116 98* 45 2 100
Iron 6280 4,015 11,100 50,000
Nickel 7.4 7.4 7.8 80 5 500
Manganese 222 63 , 230 1,000 20 3,000
Arsenic 7*4 3.1 i 9.2 2 1 50
Antimony <1 <1 <1 0.2 2 10
Selenium 1.1 1*1 1.1 0.09 0.1 2
Thallium <0.5 <0.5 <0.5
Zinc 24 47 51 65 10 300
Vanadium 12 <10 15 110 20 500
Silver <0.5 <0.5 <0.5 0.1 0.01 5
Mercury" <0.1 0.48 <0.1 0.5 0.01 r 0.3
T£n 18 13 72 3 2 200
admlua 0.41 0.43 0.91 0.2 . 0.01 0.7
Lead . 28 26 59 15 2 200
Tox <100 118 <100 . -

All -values are in ppm

1. Samples used 840019, 840020, 840030, 840031, 840032, 840152, 840153, 840154

2. Samples used 840024, 840025, 840026, 840027, 840028, 840155

3. Samples used 840034, 840035, 840036, 840037, 840038

4* Toxicology by Casarett and Doull's, 1980, p410

5* Chemical Equilibria in Soils by W. L. Lindsay, 1979 "
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Metal concentrations measured in surface water samples collected from
the small tributaries, ponds, and the Schuylkill River did not exhibit any
trend* or patterns with regard to site Influences. However, sampling was conducted
during a period of low flow, and the streams and ponds were not receiving site
runoff. Sediment* provide a better indication of long-term condition* since
typically the metals are sorbed onto solid matter and thus are more stationary,
especially during periods of low flow* Sediment samples collected at each
surface water sample location did not reveal an inorganic contamination problem
(Figure 5). These concentrations were similar to those found In surface soils
and thus may be due to native soil conditions.

Surface water samples typically contained otuty cruce «tttuuac» ** tu« n**u*.U-
ous Substances List organic compounds analyzed. The two samples containing the
most organic compounds were located in the tributary downstream of the leachate
treatment plant discharge. Of the tentatively Identified compounds determined
to be In surface water samples, 1,2,3, trlchloropropane was the most prevalent
contaminant. . This compound can be related to the site because the stations ^
upstream o-f Tyson's Dump site either contained none of this substance, or for
tjie Schuylkill River, only a trace amount. Figure 6 provides a summary of the
occurence of the hazardous substanance.

Sediment samples taken in the tributaries, Schuylkill River, and ponda
contained a wide variety of the tentatively identified compounds. The most
frequently encountered substances were trichloropropane and methylated benzenes.
Tracking the presence of trlchloropropane in sediments, paralleled what was
noted for this compound In surface water. Upstream of the site, there was r
little evidence of this compound, while downstream it was always present. A
major area of concern on the floodplain Is the guJley which receive* the effluent
from the present air stripping operations* These sediments were found to
contain fairly high concentration* of 4-methylpheiol (25,000 ppb) and 1,2,4,
trichlorobenzene (44,000 ppb).

I
Metal concentrations above background were found in the ground water. '

However, these concentrations may not have been ii dicative of in-situ condition*
since the samples were unfiltered (leaving sediments in the water)> turbid,,
and acid preservatives may have removed metals bound to the sediment particles.
A wide variety of organic compound* were detected in monitoring wells south of
the railroad tracks. Contamination wa* also found to be widespread* Monitoring
well* located in old lagoon areas contain high concentration* (generally exceeding
10,000 ppb) of a wide variety of organic compound*. Fewer organica were detected
in floodplala veil* (constituent* rarely exceeded 100 ppb).

Subsurface teat boring samples confirm the major.finding of the ground
water monitoring. Extensive, organic contamination onrstte (concentration*
often exceeding 100 mg/kg extending down to at least 20 'feet in several areas)
and •rt+HiMi organic contamination on the Schuylkill River floodplain*

The environmental data collected et Tyion's Dump Site show that the cost
severely contaminated media, ere subsurface soil* located la old lagoon areas.
Thus the major pathway for the migration of contaminant* off-eite Is via. ground
water movement through these lagoon ere*** Based on monitoring well static
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' Figure 5

'UPSTREAM (BACKGROUND) vs. DOWNSTREAM (SITE INFLUENCED)
SEDIMENT COMPARISON

FOR INORGANICS

Sample Means

• " 7 " 2 B a c k g r o u n d
Parameter Upstream 5ow.4ooi«»<L 3u»ra%.v Soils

Aluminum 2410 4030 7240
Chromium 2.5 10 7.0
Barium 38 83 106
Beryllium 0.28 0,64 0.77
Cobalt <2.5 7.3 4.1
Copper 16 25 : 20
Iron 2840 10,030 6280
Nickel • 2.4 9.1 7.4
Manganese 104 • 577 222
Arsenic 3.8 6.4 7.4
Antimony <1 <1 <1
Selenium . a <1 1*1
Thallium <0.5 ' <0.5 <0.5
Zinc 27 106 24
Vanadium <10 11 12
Silver <0.5 <0.5 . „ <0»5
Mercury <0.1 0.24 <0.1
Tin 5.1 6.2 18
Cadmium 0.25 1.1 0.41
Lead 15 47 28
Tox <100 <100 <100
Oil & Grease 123 .301

All values in ppm

1. Samples used 840044, 840058, 840072, 840074,- 840151

2. Samples used 840046, 840048, 840050, 840052, 840054, 840056, 840060,
840062, 840064, 840066
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TABLE 1-3

TYSON'S DUMP SITE
SUMMARY OF 1,2,3-TRlCHLOROPROPANE (OR ISOMER)

RESULTS BY SAMPLE TYPES

f ESTIMATED CONCENTRATION
Sample Type Frequency1 R a n g e M e a n '

1. Surface tfater 12/16 NT}3-2,400 ug/1 450 ug/1

2. Groundwater 6/21 ND-280,000 ug/1 13,500 ug/1

3. Surface Soils 17/26 NT)-320,000 wg/kg 22,200 Ug/kg

4. Subsurface Soils • 21/24 ND-25,000,000 ug/kg 3,200,000 yg/kg

5. Sediments 12/17 ND-37,000' yg/kg 8,400 Ug/kg

'Frequency i* shown .as•number of occurrences above the detection limit
per the total number of samples analyzed.

2Mean* calculated using a value of zero for.all samples in which the .
compound was not detected.

3ND * Not detected or reported for sample.
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water level'measurements, the direction of shallow ground ws tetf flow is estimated
to be slightly east of north, toward the river. Permeablli :y Measurements
taken at various monitoring wells indicate that ground wate • traveling from the
center of the site to the Schuylkill River would take appro :in£tely ten years
(60 feet per year). -̂̂

Since the site was previously a sandstone quarry, the topsoll and overburden
were removed during mining operations. With bedrock outcrops observed to be
highly fractured throushout the site and due to the nature of the previous
mining operations, a serious threat exists because leachate 1* probably migrating
vertically Into the fractured bedrock zone a* well as horizontally atop of the
bedrock surface*

Other pollutant pathways include volatilization of organic compounds from
surface soils and on-slte seeps* The emergency measures undertaken by EPA In
early 1983 appear to have dramatically reduced air quality problems, however,
these were only temporary action* until a permanent remedy could be implemented.

Surface runoff of contaminated surface soils has been substantially
reduced due to the site re grading conducted during the emergency action. Since
the most severe contamination is confined to subsurface materials In the old
lagoon* which is effectively Isolated from direct surface runoff, surface
transport of organic compounds is limited.

The potential for health effects from direct contact with contaminated •
materials is estimated to be low outside of the fenced area with the exception r
of sediments downstream from the leachate air-stripper effluent outfall.
Inside the fence line a thriat does exist should handling of contaminated
surface soil* occur which cm be absorbed through the skin. Disturbance and
handling of subsurface materials from the former lagoon area could pose a more
serious threat due to the Kgh concentrations of numerous organic compounds
below ground*

As indicated earlier, surface water downstream from the leachate treatment
plant was the most contaminated. The plant is effective in removing many volatile
organic compounds, however, its efficiency for reducing other organic compounds
particularly xylenes and 1,2,3 trlchloropropane Is undoubtedly lower.

No ground water users are located between the site and the Schuylkill River,
which is the direction of ground water flow. Several private water supply wells
are located within 1000 feet of the abandoned dump but are hydraullcally
up gradient in terms of ground water flow patterns In the area. Five residences
sampled during the HI showed no evidence of contamination from the site. Ten
organic compounds were detected In low concentrations in*, downgradlent
floodplain monitoring wells. This indicates that either dilution of contaminants
has occurred or higher levels of contamination have not yet reached these
wells.

The gross organic compound contents of on-site ground water and subsurface
materials, even after the site has been Inactive for more than ten years, demon-
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strates the persistence of contamination at Ty son's Dump site. One of the major
site contaminants,. tetrachloroethene, is a known animal and a suspected human
carcinogen if ingested. Several other contaminants found on-site such as
benzene and trlchloroethene are also known animal and suspected to have human
carcinogenic effect* if ingested* Xylene, toluene, and ethylbenzene produce
narcotic effects In high concentrations. Due to Inhalation, ethylbenzene and
trichloropropane are Irritating to eyes, skin, and mucous membranes; dlchlorobenzene
and trichloropropane can cause damage to liver and kidneys and depression of
the central nervous system If ingested, ttienol is highly poisonous either by
inhalation, icgestion, or skin absorption. 4-Methylphenol (p-Cresol) can be
absorbed through the skin and Is known to cause kidney damage. It can also
lead to a seusitvity reaction* ine compound, i,4,*»-trichlorobenzene, can be
absorbed through the skin and is an irritant.

ALTERNATIVES EVALUATION
r

The major objective of remedial actions to be taken at Tyson'* Dump Site
is i to mitigate and/or eliminate environmental contamination present; (1) In the
areas of the former lagoons whicji is roughly defined as within the fenceline,
(2) the hillside between the former lagoon areas and the railroad tracks, and
(3) the floodplain/wetlands. The overall strategy for former lagoon remedial
action will be to implement source control techniques to confine or remove
contaminated soil* and subsurface materials as well as to. ameliorate ground
water contamination.

Off-site (the hillside and the floodplain/wetlands) concerns stem mainly r
from previous migration. of hazardous constituents from the abandoned dump*
Surface soil sample* showed organic contamination In- some areas* With the
exception" of the intercepted leachate and contaminated ground water between- (he
hillside and .the railroad tracks, subsurface soil* and ground water contamination
were found to be low as Indicated by the &£. On-site remedial measures should
focus mainly on asairlng that the potential for additional contamination of
these areas i* minl-ftlzed, A key aspect in determining whether of f -site remedial
measures are necessiry i* the resolution of the effectiveness potential protection -
factor associated with remediation of the scattered contamination found on the
hillside and on the floodplain/wetlands versus the detremental effect of
disturbing the wetland*

Initial formulation and development of potential alternative actions were
based both on generic remedies and possible technologies applicable to these
remedies. A summary of initial sreening of technologic* i* presented in Figure*
7, 8, and 9* Initial screening of technologies was baaed on 1) the reliability/'
effectiveness of the technology in protecting the population end environment
potentially et risk from site contamination̂  2) the engineering feasibility of
the technology for implementation at Ty son's Dump- and 3) coat* involved of

or Implementing the technology.

The initial screening process resulted la e reduced list of possible remedial
action* for further evaluation. These alternatives selected for consideration,
addressing both on-site and off-site contamination, are listed In Figure 10*

ON-SITE AND HILLSIDE »ffflmTAT. ALTERNATIVES
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ALTERNATIVE 1. EXCAVATION/OFF-SITE REMOVAL

This alternative consist* of excavating the contaminated soils, fill
material, and wastes (eat. total volume approx. 30,000 cu* yds*) and transporting
these to a secure permitted landfill with a double liner, double leachare collec-
tion system for. disposal. Ezcavation limits will be based on organic contamina-
tion found on the surface end on bedrock depth at the locations of the former
lagoons and well-defined quarry pits. Removal of contaminated materials Is a
highly effective, permanent (useful life) solution to prevention of 1) hazardous
subtance* migration off-site and into ground water, and 2) direct contact
«*t>u»ui.« MAW* contaminated lolls. It is highly reliable as successfully
demonstrated at previous sites and requires little or no operation and maintenance.

Criteria for excavation will be based on removal of unconsolidated materials
down to bedrock In the lagoon areas. The lateral extent of excavation will be
based on detectable background levels in the on-site area* Contaminated ground
water/bedrock will be dealt with through the waste management treatment process
to assure that hazardous substances do not continue to migrate into the ground
water* Under RC&A, a facility needs to remove waste to background levels or cover
area with a cap* A cap in this situation would not be desirable since any
residual contamination could be flushed out and treated in the waste management
treatment system.

. Shallow contaminated ground water encountered within the excavated area*
will be routed to an upgraded treatment facility, and then discharged in similar r
fashion aa the present air-stripping system* Air-stripping will reduce the
amount of hazardous substances discharged to lavel» which will assure
protection of water quality. The treatment system la located in the flood
plain and will be designed to protect against washout.* With excavation only '
planned to occur in the former lagoon locations, an off-site remedial measure
Is necessary to handle residual leachate and shallow contaminated ground water
within the steep hillside between the former lagoons and the railroad tracks.
Residual flow collected in the existing Interceptor trench installed during
the removal will be processed la the upgraded treatment facility. Effluent
from this facility will then be discharged to the same tributary which is
currently receiving the air stripper's effluent* This i* estimated to continue
for about five year* a* clean shallow ground water purge* this area. Acceptable
level* of contaminants in the ground water will be established in the off-aite
ROD. These levels will assist in the determination of when additional treatment
of ground water 1* no longer needed*

A sufficient number of monitoring well* Cat least four) designed for potential
ground water recovery will be Installed during the design-phase to determine if
the lower aquifer i* contaminated* Additional monitoring well* may be necessary
due to the invariability of the Stockton Formation, the complexity of ground
water flow In this aquifer, and the heavy immiscible compound* such aa the
1,2,3 trlchloropropane; it 1* conceivable that the contaminant plume may bypass
this monitoring system* If these well* do not Indicate contamination in the
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deep aquifer, it will support a no-action solution. Should contamination be
present, a subsequent RI/FS will be necessary to determine lateral extent and
levels of contamination, and to Identify proposed remedial measures to address
such contamination.

This alternative would require improving the site access road to haul
hazardous materials out by truck and rehabilitating the local township roads
due to the movement of heavy equipment and truck traffic.

Air emission control* and surface water run off controls will be imple-
mented during the design phase to minimize releases. Howerer, a temporary
evacuation plan for local residents and other safety measures can adequately
address these concerns*

ALTERNATIVE 2. - SITE CAPPING AND GROUND WATER DIVERSION

This alternative involves sealing the areas overlying the former lagoons
with an impervious material and controlling the movement of ground jwater through
these areas. Utilizing both a synthetic liner and a clay cap lis higjhly effective
in preventing 1) surface water infiltration, 2) volatile organic air emissions,
and 3) direct contact exposure with contaminated soils. If the grout curtain
is successful In diverting ground water away from the contaminated subsurface
materials, the major pathway for off-site pollutant migration would be eliminated.

The reliability and useful life of these techniques would be determined by
the long term integrity of the surface cap, the ability to install a contlnous *
barrier, and the compatibility of the grout and waste materials.

Primary operation and maintenance requirements associated with this
action consist* of (1) using the present leachate and shallow ground water
collection trench, and (2) routing this Elow to an upgraded treatment facility
and discharged similar to Alt. 1* This shallow ground water management scheme
will remain operational until flow* are eliminated a* a result of the source
control measures* The need for deep aquifer action* would be assessed as
discussed In alternative 1*

In evaluating this alternative with reference to site characteristics,
there are several disadvantages* Difficulties are expected In anchoring the
surface cap into the quarry highwall. la addition, wastes may be Incompatible
and could cause the grout curtain to fail. Due to fractured nature-of the bedrock
a continuous grout curtain la complicated to Install and it la difficult to
ascertain whether e complete barrier to ground water flow i* established.
Should the grout curtain fail to provide a complete barrier, the contaminants
would continue to migrate through ground water transport: off-Bite. In addition,
upwelling of the ground water Into the contaminated area 1* anticipated and
therefore would allow the contaminants to continue to migrate, finally, conta-
mination could move into deeper aquifer through fractures, and If ao probably
would not be intercepted by leachate collection trench.

ALTERNATIVE 3. - GE.OUK13W&.TER/LZACHATZ COLLECTION AND TREATMENT; SURFACE SEALING
OF CONTAMINATED. AREAS
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Under this alternative the content* In the old lagoons*would remain undisturbed,
while covering the surface with an impervious material to eliminate infiltration
of precipitation* This should reduce the quantity of lea'chate generated but
won't totally eliminate migration of wastes still in contact with shallow
ground water. Any contaminated ground water/leachate originating from the site
would then be collected in a deeper and longer interception trench similar to
the existing collection system constructed during the immediate removal. A
permanent and expanded treatment facility will be needed to handle the estimated
collected flows (100,000 gpd).

A* mentioned in the previous alternative, lite capping can be.effectlvw 1-
Isolating contaminated materials from precipitation* Intercepting- contaminated
ground water/leachate can be effective In reducing further off-site migration of
hazardous substances. Treating this contaminated flow will diminish-quantities
of hazardous compounds, contained in the site. These techniques are proven
measures which have been applied to uncontrolled hazardous waste sites* CLean-up
of contaminants is achieved through long term collection and treatment of the
ground water/leachate (Greater i than 30 years).

A major unknown is the percentage of contaminated ground water/leachate
which will be intercepted since the two existing aquifers are hydraulically
connected. If the upper zone of bedrock Is as highly fractured as Indicated
from observations of outcrops and test boring information, then it is likely
that these fracture* serve a* conduit* for deep ground water flow and migration
would not be Intercepted by the trench. Again, a* described in the previous *
alternative, the wastes remain o-v-site. A treatment facility capable of producing
an acceptable high quality effluent will warrant daily Inspection and probably
periodic replenishment of activated carbon for probably greater than 30 years as
compared to other alternatives, which would require treatment for approximately
5 years.

ALTERNATIVE 4. • CONSTRUCTION OF AN ON-SITE, SECURE LANDFILL

Placement of wastes and contaminated soil* In a properly designed and
constructed on-aite landfill will reduce off-site migration of hazardous consti-
tuents through ground water or air. and prevent direct contact with contaminated
soils. A double-lined system with leak detection and leachate collection should
have a useful life of greater than 30 years. Hie level of clean-up would be
similar to the excavation alternative. Operation and maintenance requirements
entail perpetual ground water monitoring end inspection of the leak detection and
leachate collection system**" The landfill portion of the site will be permanently
restricted. The present air-stripping facility would also need to be retrofitted
baaed on result* of e treatabllity study of.the leachate*-. Tfce Hillside subsurface
soil contamination will be handled similarly a* described In Alternate 1.

ROUL permitting personnel from Region III reviewed the site characteristics and
location and compared that to their location*! guidance*. Bie determination was
made that it waa highly unlikely that a ROLA. Landfill would be permitted at
the Tyson's site location, for the reason* indicated below aa "critical factors".
la addition, the cost estimate la the feasibility study could be increased by
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approximately $800,000 or more to address other factors. The problems associated
with establishing a landfill in this location (eg. foundation, liner and slope
stability, need for additional ground water monitoring wells) could effect the
quality of installation and also result in a further increase In cost. (See
Appendix A for more specific detail). Following are the critical factors viewed
as disadvantages for the on-site, secure landfill.

CRITICAL FACTORS ?

Protected Lands - Siting of a landfill near protected lands such as
wetlands is not recommended based on the potential
detrimental effect the landfill coull hr-; «s «-V«*
lands if releases occurred and were not remediated
in sufficient time.

Ground Water Monitoring - Monitoring must be established at a landfill to
immediately detect contamination release. Due
to fracturing in the bedrock, releases could

i i occur without being detected in monitoring wells.
Also, fractured bedrock would significantly
increase the difficulty of cleaning up any conta-
mination.

Ground Water Vulnerability - Time of travel to target areas (wetlands and surface
water drinking Intakes) is much, less than the

v recommended time of 100 ft In 100 years. At
> ' TVsons, time of travel Is 100 ft In 10 years. r

Time to Achieve Remediation - The on-site RCRA landfill would require the longest
amount of time to achieve remediation (the exca-
vation and Off-Site Removal Alternative is ex-
pected to require only 6 months). De..ays in
remediation would allow further migration of

i leachate from the former lagoons- whlci may
1 Increase both lateral and deeper contaminant

levels, and place an additional burden on
the temporary measures installed during the
Immediate removal.

ALTERNATIVE 5 - NO ACTION

This alternative represents a situation where there would be no further
remedial action* implemented on-site. Although the leachate collection and air-
stripping equipment does reduce air emissions, it doe* not reduce all organic
concentration* in the leachate prior to discharging to a tributary of the Schuylkill
River. Ground water vulnerability of the Class II aquifer and impact* to flood-
plain/wetlands and the downstream river intake necessitates isolating/removal
on-site wastes* Without eliminating or isolating the contaminated subsurface
soils and preventing migration of contaminated ground water, the site probably
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will revert to a-situation similar to that which existed prior to EPA's emergency
response actions which would be a reoccurance of localized air emissions, additional
ground water contamination seeps from the hillside, and contaminated surface
water run-off* In addition, surface soils, through erosion and dissolution
processes, could contribute to contamination of surface waters on and off-site.
Contaminated subsurface materials In direct contact with the shallow ground water
or through downward migration of surface precipitation will adversely affect ground
water quality* . Additional intermingling of contamlnanted soils with the rising
ground water table would also increase contamination to the ground water*
Thus direct contact threats and additional environmental contamination from
the migration of the contaminants into the ground water and wetland area
would continue.

OFF-SITE REMEDIAL ALTERNATIVES

The evaluation and selection of off-site remedial action is being deferred
with the exception of the tributary that recieves air-stripper effluent. Due
to high organic levels in the sediment, which are presently a direct contact
threat, approximately'50 cubic yards will be excavated from the tributary and
disposed of 'off-site at a RCRA landfill. This is considered to be an Interim
measure. A determination if futher remedial action is needed will be made in
the off-site ROD. The factors for defers! are:

(1) the four existing monitoring wells in the floodplainAretland area will
be further sampled using field filtered methods to obtain accurate
results for the metal concentrations In the ground water r

(2) A wetland assessment will be done In order to better determine the
benefits and/or detriments that any remedial action would have on the
wetland area

(3) A biological study will be done in order to better determine any effects
that off-site contamination would have on the wile life in the wetland area

For purposes of an interim cleanup measure, based on a lexicological assessment
(attached) * The levels to be removed are as follows: above 500 ug/kg for 4
-aethylphenol and 2 mg/kg for 1, 2, 4, trlchlorobenzene.

CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

Alternatives were examined in light of relevant Federal, State, and local
environmental program requirements for actions such as disturbance of flood plains,
temporary and permanent discharges to the Schuylkill River for treated wastewater,
air emissions from the treatment plant and disturbances of contaminated soils,
and RCRA requirements for new landfill facilities or -existing landfills to
receive excavated wastes.

The design and construction of the upgraded treatment facilities will be
coordinated with the State to assure that receiving water and air quality
will be aduquately protected.
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RECOMMENDED ACTION

Section 300.68CJ) of the National Contingency Plan (NCP) states that the
appropriate extent of remedy shall be determined by the lead agency's selection
of the remedial alternative which the agency determines is cost-effective
(i.e., the lowest cost alternative that is technologically feasible and reliable)
and which effectively litigates and minimizes damage to- and provides adequate
protection of public health, welfare, or the environment. Based on our evaluation
of the cost-effectiveness of each of the proposed alternatives, the comments
received from the public, and information received from the Pennsylvania
Department of Environmental Resources, we recommena:

FORMER. LAGOON AREA * Source Control Measures, ficcavation and off-site
disposal of contaminated materials at a permitted
RCSA landfill In compliance with the current off-site
disposal policy.

HIUSIDE AREA - Off-site Remedial Measures. Continued* use of existing
leachate and shallow GW collection trench. Upgrading
air stripper to treat flows. Discharge to tributary
which is currently receiving air stripper effluent.
Further studies will be conducted to determine if
removal of surface soils will be necessary.

FLOODPLAIN/WETLANDS -Interim remedy of selective excavation in the tribu- *
tary .which receives air stripper effluent to decrease
direct contact throat and envlonmental damage* Final
decision on Floodp'.ain/wetlands remedial action will
be made in off-Bltt. ROD.

The alternative of excavation and off-s.'.te disposal of contaminated soils,
fill materials, and wastes to a permitted RCRA landfill was selected based on
its reliability in eliminating the continued generation and off-site migration
of leachate from the former lagoon locations and the continued contamination of
both shallow and probably deep ground-water zones. Based on the results of soil
borings, there are no appreciable clay layers between the fill la the former
lagoons and the fractured bedrock* This condition leaves little doubt that the
contaminants have a pathway into the fractured bedrock aquifer.

In defining, excavation limits must be carefully defined. Analytical
data from teat borings taken in former lagoon locations indicate that organic
concentrations tend to Increase with depth down to bedrock (approximately
twenty-five* feet at the deepest point).. Based on aerial: photographs of the
former lagoon areas coupled with analytical results and cross-sections from the
test boring program, it is believed that most of the unconsolldated soils and
materials in these areas are contaminated by various organic compounds. There-
fore, the •••**««• limit of excavation is estimated to be approximately 30,000
cubic yards and Is represented on figures U and 12. This limit is also reflected
in the cost estimate for this alternative. An ongoing contamination detection
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program will be conducted during excavation to separate clean materials that
could be used in site reclamation from contaminated materials. Any unconsoll-
dated. materials in where no contamination is detected above background soil
levels will be used as clean fill on-site.

Excavation of unconsolidated materials and wastes is expected to progress
without difficulty until encountering bedrock. The bases of the former lagoons
are probably contaminated along with vertical fractures and deep ground water
below the bases. Retrieval and/or containment of deep aquifer migration from
the former lagoons will be further investigated.

In an effort to **vuiu ct*a».Li& 4 dt^i-wooi^ w'uiUi would accelerate the
natural flushing of the bedrock and the deep aquifer, and also to prevent the
potential for direct contact should an upgradient flow of contaminated ground
water occur, the excavated pits will be backfilled, and graded to prevent
surface run-on and direct run-off. Site reclamation after removal will include
grading, and revegetation to eliminate physical hazards from the excavation
pits.

i i
Prior to commencing excavation, the following measures 'will be 'implemented:

Improving an access road to the site to handle the movement of heavy
equipment and truck traffic*

Upgrading and retrofitting the present air stripper to treat leachate,
contaminated ground water, and surface run-on encountered during ex- v r
cavation. Design parameters for the upgrade will be based on *,
treatabilit? study of the collected leachate and shallow ground
water. Thir. facility will also continue to operate after excavation
until aonltcring data indicates the quality of any residual flow is no
longer contvjiinated.

- Formulating an air monitoring plan and temporary evacuation plan for
protection • f local residents. ' ,

Transport and off-site disposal of all solid wastes will be conducted in
accordance with RQIA* Off-site incineration of excavated materials was invest-
gated but due to the limited availability of commercial facilities, the time
required to process the materials (minimum of three (3) years - no staging of
wastes at incinerator) and the lowest estimated cost obtained ($21M, just for
Incineration), it was decided that the to landfill alternative was more appropriate.
As a less expensive approach to transporting the excavated materials, "piggybacking'
(rail and track) was also considered but did not project significant cost.
savings. ->.. : :

The one area of concern off-site is the tributary which rtcieves the air
stripper effluent. Concentrations of ozganics are much higher compared to
other areas of the floodplain. It is estimated that fifty cubic yards of
contaminated soil and sediment will be removed from the tributary where the
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air stripper discharge outfall Is located. TMs Involves excavating approximately
the top six (6) inches of soil/sediment within the tributary from the outfall
point to the Schuylkill River. Clean fill will be used to restore this area so
is not to affect the original drainage pattern. Upgrading the air stripper
facility will further prevent surface water and sediment contamination.

Removal and disposal of spent carbon cannisters from the existing air
stripper will also be required regardless of which alternative was chosen.
There are presently seventy-two exhausted cannisters' which increase at a
rate of four per month. Regeneration of the spent carbon will be investigated
during design.

OPERATION AND MAINTENANCE

Port excavation activities Include continued collection and treatment
of residual leachate and contaminated shallow ground water. Monitoring,
until data indicates, that treatment is no longer required, will be performed
periodically. It Is anticipated that by removing the source of contamination.
the quality of leachate and contaminated ground water will gradually improve
so that the operation of the treatment system will no longer be warranted.
This time period is estimated to be five years.

SCHEDULE

Approve Remedial Action (Sign ROD) 12/29/84
Amend Cooperative Agreement for Design 12/31/84
Complete Enforcement Negotiations 2/28/85
Start Design . March 1985
Complete Desi&a July 1985
Amend Cooperative Agreement for Construction <Aily 1985
Start Construction . Sept. 1985
Complete Construction March 1986

EVALUATION OF ALTERNATIVES NOT SELECTED

The GW Diversion and Site Capping alternative was not selected due to the
inability of this alternative to deal with the existence of shallow ground
water and the threat to deep aquifer contamination. Some of the cross sections
representative of different stations through the former lagoon areas show the
shallow water table to be within the contaminated sub-surface materials (see
figure 10). Higher water table levels vould be expected than those measured
during the 'remedial Investigation since In-aitu ground water elevations taken
during the winter would normally be lower when compared ,to elevations taken in
the Spring* Even with an effective grout curtain the water table may well-up
behind the curtain and again come in contact with contaminated materials.

The difficulty of constructing an effective grout curtain at this site (due
to fractured nature of bedrock) lowers this alternative's reliability. Even if
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the barrier is originally structurally reliable, the existence of large hydro-
static pressures on one side and corrosive organic compounds on the other side
of the grout curtain raises the likelihood of diversion failure. Should this
carrier not be fully effective, or later fall, there Is no secondary or back-
up protection which would prevent ground water flow through the contaminated
soils,' and therefore would result in father migration.

The Collection and Treatment alternative was not chosen since the threat
to deep aquifer contamination will not be mitigated. As noted earlier, this
alternative will not assure that hazardous substances will not migrate into
the ground water, moreover, since there Is no means of estimating the quantities
of ha»-"̂ «"« •i«v»t>»tv*««vM<»h mm* «M<5r*te into the ground water,this alternative Is
most Inappropriate. With shallow ground water flowing toward the Schuylkill
River, the Intercepting trench should collect most of this flow. However,
even with the trench constructed 5 to 10 feet deeper into bedrock (of which
itself could cause additional fracturing), leachate which exits through the
base of the unlined former lagoons into a fracture will very likely not be
Intercepted. As mentioned in the site description, the Stock ton Formation
aquifer Is controlled by degree of fracture and fracture orientation. Heavier,
immiscible organic compounds would pass below the intercepting trench even
assuming that the general direction of flow in the deep aquifer is similar to
that of the shallow aquifer. This collection and treatment alternative entails

This collection and treatment alternative entails longer and more complex
operation and maintenance requirements than the other alternatives. Based on
the potential for recontamination, due to the unlined former lagoons, this r
factor would lower the alternative's reliability. The service life of the
surface cap if allowed to remain undisturbed can be considered permanent.
Another drawback with this system Is the problems which might be encountered
during the operation and maintenance period,(eg. clogging of the intercep:lon
trench, malfunction of collected flow pumps, a decrease In removal .efficitncy)
then ar y extended break in operation would result In recontaminating the flood-
plain Aetlands since there is no back-up system. I

Ihe On-Slte Landfill was not selected based on various factors.
The major drawbacks to this alternative are: 1) ground water vulnerability,
2) ground water monltorabillty, 3) potential impacts of protected lands,
4) double-handling of contaminated materials and hazardous wastes, 5) long time
frame needed to achcive remediation. In light of these factors, the on-site
landfill is not adequately protective of human health and the environment.

EVALUATION OF POTENTIAL RESPONSIBLE PARTY'S PROPOSED ALTERNATIVE

dba-Geigy, one of the potential responsible parties~at this site, had
submitted comments and also discussed In a meeting their recommended remedial .
actions to be Implemented at the site. Their proposal Is similar to Alternative
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3 (Interception Trench; Treatment of I*achate/GW; Surface Cap) with several
modifications *

B*

Ciba-Geigy's proposed major modification to Alternative 3 involves the use
jf deep (20-30 feet) interception wells Instead of the proposed (5-10 feet deep)
Interception trench* Their reasoning based on the belief that "by virtue of
pumping the wells and creating cones of depression and areas of influence around
the wells, water within fractures not directly penetrated but interconnected
throughout the rock mass would result in Interception of that water through the/
pumping wells."

A major defficiency In this alternative would be the potential for continued
migration of contaminants into the lower aquifer. This particular remedial
technology had been eliminated during the initial screening in the Feasibility
Study report. It was Judged to be ineffective because the wells would have to
be spaced such that they art within* the fractures In order to prevent ground
water from bypassing' this collection system, which Is impractical. This was
the basis for selecting a trench over downgradient wells. The trench would
intercept; more fractures.

Of additional concern is whether the migration of heavier organic contami-
nants will be toward the line of interception wells. Heavier contaminants tend
to be affected by gravity rather than the ground water flow field. Even with
additional interception wells installed on three sides of the site (dba-Geigy
proposed only one line), the heavier immiscible contaminants will probably flow
through the secondary structure of vertical joints and not necessarily along
tsotropic flow paths to the interception wells. r

An important feature of the interception well strategy is developing
cones of depresJlon In an attempt to maximize collection of contaminated'
ground water. Although, the dba-Geigy proposal does mention the collection
of large quanta cies of ground water, there Is no estimate as to these
quantities duriig the design life of this alternative. It is expected that
pumping will be continuous due to high yields characterized by the Stockton
Formation and tugh wattr table levels in the vicinity of tne site due to
the area being an aquifer discharge zone. Very steep depression gradients
will need to be maintained in order to direct contamination toward the
wells* The extensive pumping and subsequent treatment requirements were
not factored into the operational cost of the dba-Geigy proposal.

Cibtt-Geigy's a second proposed modification to Alternative 3 is the instal-
lation of a freshwater recttarge system (similar to an on-lot sewage disposal
system) to accelerate the flashing and removal of contaminants from the former
lagoon areas* The present (non-cecharge) Alternative 3 estimates that migration
of contaminants will last greater than thirty years based-on the persistent
nature of the contaminants, while dba-Geigyfs modification would be intended
to purge the former lagoon contents in * five to ten year period. Even if
this could in fact be accomplished, the recharge operation would probably also
drive the contaminants deeper into bedrock fractures, exasperating the threat
to the deeper aquifer.
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Clba-Geigy Corporation also provided comments indicating that the Exca-
tion and Off-Site Removal Alternative is not desirable because of potential

adverse impacts to human health, engineering and technical constraints, and
the low cost effectiveness. The Agency believes that the need to prevent
further migration of hazardous wastes from the former lagoons into the
underlying bedrock aquifer (a Class II aquifer), outweighs the risk of evacu-
ation and the temporary Inconveniences caused during the excavation of wastes.

Thus, at this site excavation/of f-site disposal is the only alternative
which is feasible, reliable, and provides adequate protection of public health,
welfare and the environment.

ENFORCEMENT HISTORY

After discovery of a release of hazardous substances in January 1983
and' prior to initiation of the immediate removal action, EPA gave notice
and opportunity to perform the immediate removal action to General Devices
Inc. and Frank Tyson. Both parties declined to take immediate action.

In April 1984 a CERCLA 107 cost recovery action was filed against
General Devices Inc., Frank Tyson and Celba-Geigy Corporation (Identified
as a generator based on information received In response to a 104(e)
response). The case was filed to recover the Immediate removal costs and
remedial''response costs to date (amendments to the case will be made as
remedial costs are incurred). The case is now in discovery.

On August 1, 1984, as the RI/FS was nearing completion, EPA sent notice
letters to all three parties asking them to consider implementing EPA's
chosen remedial action (although the action was not known at the time).
Frank T/son repsonded by stating he could not afford to take any action.
Celba-Celĝ  and General Devices did not commit to taking any action, but
did Ind.cate an interest In engaging in discussions that could lead to a
clean-up. On October 26, 1984, Ceiba-Geigy wrote to EPA and again stated
they have not ruled out the possibility of voluntary remedial action and
asked EPA not to make commitments to federally-funded remedial response
until discussions are held*
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TYSON'S DUMP SITE
MONTGOMERY COUNTY, PENNSYLVANIA

RESPONSIVENESS SUMMARY

Tyson's Superfund Site is located in Upper Merion Township. Pennsylvania.
It is a highly eduacated, and knowledgable community, where people aro
iJLtsOuiiinaLtsii û jet itiiCuIc class. Citizens and local otticials are willing co
cooperate with EPA'officials in supplying information about the site- A strong
working rapjwrt has developed between the community ana local otticials anu LPK
officials.

Tyson's tXJinp Site was of major concern to residents ana local otticialb
during the remedial planning stage of die project. Comtunity interest bwgau ui
March of 1983* when a press conference and a public meeting wert heio Co aiscuss
emergency actions to be taken at the site. Approximately sixty residents w*re
in attendance. The citizen's main concern was the nigh level ot cancer ueatns
within a one-half mile' radius of the site. Residents attribute tn« ueatns to
the fact that the young men lived close to the site. .They were tour youtiis in
their late teens who used to play* hunt, and ride motorbikes through ctiu orc-a
over the years before the site was known to be a hazardous area. In reply to
these concerns, the Environmental Protection Agency, Region III cuncaccr-u tntr
Center for Disease Control. CDC ccmparea cancer statistics ana tounc that
there was not a higher incidence of cancer in the vicinity ot the bite, ns
compared, to tte rest of Upper Merion-Township. The EPA rtrsnonued co initial
concerns' by monitoring ground, air ana water within the nearby VaJ.it* brook *
Development and by informing residents that there was no contamination to their
immediate environment. Residents ana local developers were also concfcuiw- wiUi
property values in the developments close to Tyson's.

Immediate removal actions were underway in April of 1983. At that tii;n?
an extent of contamination survey was conducted* former lagoon areas were
regraded with clean fill, and temporary caps were placed on tht lagoons. A
security fence was constructed around the entire site, a leachate collection
and treatment system was installedf along with a storm water management system
for the site. Vegetation was planted for erosion control purposes. During the
Immediate Removal activities, the citizen's concerns continued to center on the
frequency of cancer deaths- They were also'concerned with the time tram* tor
total cleanup of the site, and removing .all of the contaminated soil ana
disposing of it off site. At the public meeting to discuss the emergency
actions, EPA officials told the* residents that permanent cleanup alternatives
will be addressed in the Remedial Investigation and the Feasibility Stuuy.

During and after the emergency work, teaerally elected ofticials tourt-u
the site* and State* local and federal officials fron the area urged tiiat Lft*
and the State propose Tyson's for the Superruno National Priorities List. Hit:.
sitd was put on the proposed list in Sept*nber ot 19U3. In October OL I*ti3. &
public meeting was held to discuss the workplan. Approximately titty ôi.at-
attended the meeting. The citizens continued to voice their concerns, the
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cancer death rate in the area being their primary concern. The people
EPA's purpose for doing the study, however, they pushed heavily tor a
cleanup. They continued to urge total excavation and oft site aisjxjsal ot
contaminated soil. The Upper Merion Township Board ot Supervisors also urgeu
EPA to implement off site disposal ot contaminatea soils trcra the situ. LPA
officials moved quickly in the remedial planning activities. There was quick
turn around time between the site making the National Priorities List ano the
completion of the draft workplan one month later.•

A public meeting to discuss the Draft Remedial Investigation (HI) Report
and Draft Feasibility Study (FS) was held on October 10, 1984, at trie Upper
Merion Tbwnshio Building. About sixty-five concerned residents atter&eu tiu*
meeting. Prior to the meeting* the Draft Remedial Investigation Report aria the
Draft Feasibility Study were placed in a repository at the township fcuiloiriy
and the local library, for three weeks, for public review. At that time tne
citizens had the opportunity to review the documents and comnfent at the
meeting. A pre meeting was held earlier on October 10, 1984, to discuss
EPA's finding with the Upper Merion Township Manager, ana his Environmental
Advisory Council. The council is .made up ot a group ot' tive residents ot
Merion Township, who have background in engineering or environmental sciences.
They strongly backed the township's position-tor excavation ot soil ana GEE
site disposal. In reading the RI Report, the Township environmental council
disagreed with the low to moderate water risk assessment ot contaminated surtact
water migrating from the site. They teel that the water risk is too low ana
unrealistic because the clow fron the site-is toward the SchuyiKill kver, wnicu
runs along the site. The concern with that is, the local high school crew team
uses the river adjacent to the floodplain, downgrade tron the tormer lagoorfe.
P*»cause of this, they believe that oft-site removal is appropriate.

The four cancer deaths were mentioneo curing tne pre-meecing. The township
Fnvitonmental Council was'emphatic about eliminating any i>otentia- cause ot
cancrr in the area. Despite CDS statistics* the council was hignly concerns
about the four youths who di*1 Mf cancer.

Another major concern of the Upper Merion Township Manager* is a proposeu
tour lane highway, which is still in the planning phase. This hignway is
intended to alleviate heavy traffic through the community. This proposed road
would run tight through the area of the site, as a bypass to the heavily
travelled main taoa through town. local officials believe there is a strong
need for the highway. According to, township officials, not constructing the
highway would be detrimental to community growth, would maintain a hign level
of air pollution and would have a negative Impact on local business. Construction
of the road will be impossible, however, if the contaminated soils ronaiu ot
the site. This issue was previously discussed earlier, in September ot 1*84.
between the Township Manager and EPA officials. That meeting took place one
month before our Otober RI/FS meeting, speciically to discuss the plans tor the
new highway. During the October pre-meeting, the township Manager repeateoly
stated that he feels the proposed highway is an essential means ot dealing witri
the increased traffic throughout the township.

On the evening ot October 10, 1984, the public meeting was hela, with .
approximately sixty-five citizens in attendance. About half of those residents
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asked EPA officials questions about the work at the site over the past year.
The cancer concern was raised at the meeting. Residents said that the cases
were too similar to not count the site as a possible cause or aggravation or
the condition. All the residents who spoke were strongly opposed to any on-
site facility being built for cleanup of the site. They also were in tavor or
Alternative #1, Total Excavation and off-site disposal. The coincidence that
the cancer victims frequented the area in the past was a major issue with the
residents.

The citizens also were concerned with how quickly EPA would deciue on
alternative. They want the project to be cleaned up as effectively ana rapiuly
>*

The residents were asked to send their written comments to LPA. Region
III. The Garment period lasted tron October 11. through Novemoer 7th. Lju£x:ig
that time, we received seven individual letters trcm residents who live in the
developments borderng the site. Included in the correspondence was a letter
from the parents of two of the young men who died ot cancer. All ot the comments
favored total excavation and oft site disposal). They received written cuments
fron two of the potentially responsible parties. One ot those parties sent a
letter indicating that they are in tavor ot Alternative #2. Site Capping artu
Groundwater Division. The other party indicated; in a written report. u*at
they find a modificationof Alternative 13, Groundwater/Le&ciiatfc Ooll*ctu;i aiiu
Treatment and Surface Cover , acceptable. These suggestions were auaressec in
the Record of Decision.

We also received a written comment tor total exca vat ion/or t site
from a State Senator. We received a letter indicating that the Upper Merion
Township Republican Committee strongly supports the township's position tor
total excavation and off site disposal. 'A letter was received trcm the townsnip
manager* repeating the issues and concerns discussed ac the pre-meeting on
October 10, 1984. We also received a petition containing 1,000 citifcen
signatures, requesting total excavation and off site disposal ot contaminated
soil.

Throughout the comment period* the citizens were told that they couiu
contact Region III at- any time to discuss any concerns regarding Tyson 's site.
However, most of the residents chose to correspond through mail, or through the
petition that we received.

Once the alternative is approved, before we begin the design/construction
stage/ a public meeting will be held to discuss the work. EPA Region III will
continue to provide coimunicy contracts for the residents/ should anyone havo
questions or concerns during the 'design/construction phase.
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PRELIMINARY REVIEW OF
TTSON'S DUMP SITE
FEASIBILITY STUDY

ON-SITE LANDFILL ALTERNATIVE

EXECUTIVE SUMMARY

The RCRA Permits S«ction (3HW33) was requested to review the feasibility
of the on-site landfill alternative as presented in the Draft Feasibility
Study (FS) for the Tyson'a Dump Site located near Norristown, PA. Specifically
to be addressed was whether the proposed alternative would meet current RCRA
technical requirements and guidance.

The review concantratad upon three (3) areas: Uniting site locatlonal cri-
teria, design/construction feasibility and impact of recently enacted RCRA amend-
ments* The findings of the review conclude that no clear-cut constraints were
found which would prohibit the siting or construction of che on-site landfill.
However, several deficiencies and significant constraints were found which,•in
the final analysis, makes this alternative an unfavorable one. A summary of the
significant constraints and deficiencies are presented below,

1. Foundation stabilityt This is considered noC Co be a problem except
for the waste pile location proposed over the abandoned lagoons where expected
significant differential settlements would crack or rupture a liner. Also,
shallow groundwater levels will require construction of select fill to raise the
liner system of the landfill.

r

2* Slope stability; Long-term stability of the quarry high wall against
which the landfill will be constructed may be a problem. "Slab" or "block"
slippage may occur due to the frequent vertical jointing and weakly cemented
structure of the rock along with anticipated seepage pressures on the quarry
face .

3. Protected lands: RCRA requires compliance with Presidential Executive
Order 11990 and Section 404 of the CWA under 40CFR 270.3. The landfill Is above
the 100-year floodplain of the Schuylkill River; however, Impacts due to leachate,
erosion and contaminated groundwater emanating In the discharge cone of the
river may occur* Concern was also raised regarding the siting of the existing
leachate collection/air stripper system within the 100-year floodplain and Its
ability to withstand washout should this event occur. This system should not
be located in the floodplain*

4. Groundwater monitorabllity; Background groundwater quality wells were
not proposed which is required by 40 CTR Part 264, Subpart F of RCRA. Furthermore,
the problem of accessibility of installing these wells is cited* The area between
the quarry high wall and adjacent property owners located south and upgradlent
of the landfill is limited. Background wells need to be located sufficiently
upgradlent from the landfill boundary so as not to be affected by contaminants
migrating from the landfill along the prominent secondary bedrock structure
(joints). The limited area may preclude locating on-site background wells which
would then require obtaining permission to Install them on the adjacent properties.
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The number and location of compliance point wells proposed Is not sufficient,
either. The complexity of the groundwater flow and potential contaminant plume
direction la the jointed, sandstone bedrock, which Is located within 15 feet of
the surface, was raised*

5* Groundwater vulnerability: The site is located over a Class II
aquifer* Depending upon in-situ bedrock permeabilities, the site may be classified
as a vulnerable setting based upon unofficial Phase II draft location guidance
criteria.6

However* of more concern is the high permeabilities of the colluvlal/
alluvial soils located downgradlent of the proposed landfill and within the
floodplain, which la a groundwater discharge zone* Should contaminants leak
from the landfill, they may Impact the wetlands ecosystem and the Schuylkill
River before appropriate corrective action could take place* Under 40CFR. 264.100?c)
of RCRA, corrective action must begin within a reasonable time period after the
migration of hazardous constituents has been detected by the compliance monitoring
system. • ,

; ] i

6. Liner system design/construction feasibility; The construction of
the liner system against the steep quarry high wall Is not possible,
as proposed* Site development to flatten slopes is required resulting
in less disposal capacity. A chimney drain against the quarry wall
appears to be needed to relieve any groundwater seepage pressure on
the quarry face and maintain the integrity of the liner system.

s . r
7. Run-off Management; Collection of* run-off from the landfill during its

active life (6 months) and its management as a hazardous waste will be requited.
Sedimentation control Co collect suspended hazardous waste (soil, colloids, etc.)
will be needed. The run-off which will mix with leachate during the active landfill
life will also need to be managed as a hazardous waste.

8. Site accessibility & working area: Significant site constraints foi
delivery of materials, personnel and equipment and construction activities exist*
Only one entrance to the site exists and Is the only one feasible* The railroad
right-of-way to the north and the quarry high wall to the south of the site
presents United working space to efficiently expedite the work*

9* Waste management scheme: The alternative requires handling wastes
twice in level B personnel protection; excavating then transporting the wastes
to c temporary storage waste pile and subsequently placing them In the prepared
landfill area. Volatile organic* end the possibility*of evacuating people In
the nearby City of Norristown also exists. All of these are unfavorable aspects
of the landfill alternative.

10 • Impact! of the new RCRA amendments t The proposed landfill includes
a leachate detection system between the linen* However, $202 of the amendments
requires that ft leachate collection system be placed between the liners.
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The amendments under $201 include restrictions, including bans, on the
disposal of certain hazardous wastes and liquid hazardous wastes contained in a
solid or sludge. These restrictions are applicable to soil or debris contaminated
by these wastes and disposed after November 8, 1988 for 104 or 106 CERCLA actions.
Some of these wastes are metals and organic HSL compounds that have been identified
during the RI either in soil or water. Should the time frame for the design and
construction of the landfill be such that disposal of these wastes would take
place after the above effective date, then the restrictions would apply. Off-site
disposal would not be Impacted by these restrictions due to the shorter time
frame in which this could be accomplished*

Although the guidance for groundwater vulnerability site locatlonal criteria
(see item 5..above) has no present regulatory basis, S202 requires publication
of this criteria by May 8, 1986. This is well within the time frame that it
will take to Implement end complete the activities for construction of the landfill.
Secondly, the amendments require promulgation of regulations which will specify
acceptable site location criteria thus reinforcing the present Phase I guidance.5

In conclusion, the viability of the proposed landfill alternative is very
questionable.
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TYSON'S DUMP SITE
DRAFT FEASIBILITY STUDY

RCRA EVALUATION QF THE ON-SITE
LANDFILL ALTERNATIVE

A. INTRODUCTION

Due to,the inherent complexities involved with any land disposal design,
the preliminary evaluation of the on-site landfill alternative as presented
in the Draft Feasibility Study (FS) had to be approached on three (3) levels.
First, the alternative was studied on the basis of whether its feasibility would
ue precluded on the basis of clear evidence that the site was unsuitable due to
limiting site locatlonol criteria (high hazard/unstable terrain, ffroundwater
monltorablllty/vulnerability, protected lands, etc.). The second level of
evaluation looked at the site from the viewpoint of whether the alternative
proposed could be feasibly built from an engineering design/construction stand-
point. Lastly, the Impact of "The Hazardous and Solid Waste Amendments of 1984"
enacted November 8, 1984 was evaluated.

Although the first two of these approaches could be used as a basis'leading
to denial of a land disposal RCRA permit, the second one Is more subtle In its
determination in that the alternative Is presented, at best, on a conceptual
basis and the detailed study associated with final design may resolve or clarify
any shortcomings.

The above evaluative approach was not only used to determine the feasibility
of the proposed landfill itself but also that of the temporary waste pile storage
areas which are an integral part of the landfill alternative. And as will ber
pointed out later, there are regulatory requirements for waste piles, which, at
first, will seen superfluous because of the time frame (6 months) for the specific
activities Involved or scope, but will have a significant lot-act on selecting
the best alternative.

B. LOCATIONAL CRITERIA I*••»« i • ' • • • /

Although the Phase I5 locatlonal guidance criteria are in final draft form,
existing regulations do allow their Implementation* Phase II6 which addresses
groundwater vulnerability is In draft form and has not been officially released
to date* This criteria is tied into the Groundwater Protection Strategy (GWPS)
and at the present time has no regulatory basis (See Section D)« Only those
locational criteria which are believed to be applicable to the proposed landfill
alternative are addressed herein.

1. High hazard/unstable terrain

a. Foundation stability

The FS proposes that the landfill will be constructed In the western
lagoon area requiring removal of the lagoon contents and contaminated soils
where it Is to be sited. Conclusions reached la the Remedial Investigation
(HI), indicate: that op to 20 feet of wastes have been burled and placed directly
upon the underlying bedrock; and, that groundwater, apparently based on levels
measured in January and February of 1984, occurs within the burled waste cones.
(The FS also states that these high levels may be due to mounding within the
lagoons)•
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Since excavation of the wastes to bedrock will be necessary to
remove all wastes, landfill liner instability due to foundation failure or settle-
ment would be highly unlikely* However, since the liner and associated leachate
collection/leak detection systems would have to be constructed above seasonal
high groundwater levels (which would be above those reported during the winter
months) backfill of up to 10 to IS feet of costly select material for structural
fill can be expected,* PA DER further requires the liner to be 4 feet above
seasonal high groundwater and 8 feet above "normal" or average groundwater levels.
The use of select material will be required in order to provide the relatively
incompressible, stable foundation for the landfill and associated liners and
leachate collection/leak detection systems. The use of select materials is also
necessitated by the "wet" conditions (created by the shallow groundwater) into
which the fill will be placed In the excavation.

On the other hand, the stability of the foundation of the temporary
waste pile storage area is questionable and could limit the feasibility of tempor-
arily storing these materials on-site. The FS proposes two (2) alternative
waste pile locations; one with and the other without a liner. The regulations
for waste piles require use of a liner and leachate collection system unless the
design will prevent migration of any hazardous constituents into the groundwater
or surface water at any future time.

It can be assumed that a liner would be required; therefore, it
appears that placement of the temporary waste pile at the first location over *
the eastern lagoon area Is not suitable. Differential settlement due to the
varied location and depth of the lagoon wastes beneath the pile would no doubt
be too excessive for any liner material or leachate collection system, '.'his
could be minimized by removing the weak, compressible billed wastes and :ontam-
Inated soils. But this would obviate the need to site the pile at this .ocation
when the second alternative location exists. '

The second or far eastern location proposed for the temporary
waste pile where lagoons or wastes were not placed is believed to be suitable.
Compressibilities of the alluvlal/colluvial soils that exist would be limited
and con be minimized through appropriate site preparation (excavation and backfill
of weak soils, deep compaction via heavy rollers, or site preparation techniques '
similar to that required for the landfill).

b. Slope Stability

The long-term stability of the steep slopes (averaging between-
20 and 100 percent and vertical In some areas) along the southern perimeter of
the site need to be closely examined. The site history indicating that it was
used as a quarry would suggest that groundwater seeps discharging on the quarry
high wall would occur* Published geologic literature1,2 places the site in
the lower member of the Stockton Formation. The ridges typical of this member
are mainly comprised of coarse to very coarse groined arkoslc sandstones and
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conglomerate "poorly sorted and weakly cemented** with occasslonal interfingerIng
of shale and siltstone. These ridges approximately parallel the strike (roughly
SW-NE) of the beds. Weathering processes of these weakly cemented sandstones
and shales are the forces which deposit the colluvial materials which can typi-
cally be found at the bottom of steep slopes.

t
The lower member is further characterized by appreciable secondary

structure consisting of vertical jointing which roughly parallel the strike and
consequently the ridge end quarry high wall. Freezing water and frost heave
within these joints and along the interflngered shale bed contacts would occur.
Combined with gravitational forces possible "slab" or "block** movement or slippage
towards the face of the quarry high, wall could be initiated.

These above-noted climatic and geologic conditions will, to varying
degrees, affect the stability of the quarry high wall and to a degree the liner
and leachate collection/leak detection systems constructed against It. In the
final analysis, it Is recognized that the landfill will be constructed over a
short period of time (sit (6) months) and a significant portion of the landfill
will be constructed against the high wall minimizing slope failure. The issue
is raised, however, since exposure of the quarry high wall will still exist and
this site feature will also Impact the design/construction- feasibility of the
landfill as discussed later under "Section C.*

The site also exhibits a similar steep slope between the proposed
landfill and railroad right-of-way. The FS shows, however, that the slope Is r
developed primarily upon the natural colluvlal/alluvlal soils* Although these
soils will, in small part, form the foundation for̂  the landfill and stability of
the elope and these-soils will need to be examined, their existence would not
preclude the landfill construction on the basi-i of Halting site locatlonal
criteria. Conventional foundation preparation and slope stabilization techniques,
such as benching, compaction, etc*, are availsale.

2. Protected lands

The landfill is not proposed within the floodplain zone defined by
the 100-year flood elevation of +80 and It, therefore, not situated within the
wetlands adjacent to the Schuylkill River* The operational definition and Iden-
tification of wetlands has been recognized not to be an exact science* The U.S.
Fish and Wildlife Service can provide a wetlands summary of the site and coordi-
nation with the Corps of Engineers la also advised.•

Under 40 CFR 1270*3, RCRA requires compliance with other Federal laws
and Executive Orders. Section 404 of the CWA which ir administered by the U.S.
Corps of Engineers and Presidential Executive Order 11990, entitled "Protection
of Wetlands", address the concerns of Impacts due to site development within and
near wetlands* .Discharge of sediments which will have an adverse Impact on
municipal water supplies, fishery areas, recreational areas and shellfish, beds
are prohibited* The alternative which requires excavation and handling, of contam-
inated soils and wastes to temporarily store and subsequently dispose of them in
the new landfill provides the likelihood that such impacts could occur.
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Thls waste management scheme coupled with the occurrence of stormwater
run-off and groundwater seeps south of the dumpsite which could mobilize the
contaminated sediments and wastes create a negative side to this alternative.
It is true that there affects can be mitigated by run-on diversion structures,
erosion control structures, etc., as the FS states. However, the available
working area Is extremely limited by existing site conditions (quarry high wall,
steep slope on nothern perimeter, existing drainage-ways, springs and leachate
collection ditches, railroad right-of-way, etc.) which add significantly to the
complexities of Implementing these safe-guards (also refer to Section C.2.).

Lastly, the location of the existing leachate collection and treatment
system within the 100-year floodplain (and in some areas within the 50-year
floodplain) met with concern. Inundation of these facilities would be severely
detrimental to their operation, require more maintenance and significantly shorten
their life span. During the required 30-year post-closure care period, the
chances are as much as 60S (30̂ -year care period/50-year flood frequency) that
floods would Impact these facilities* Therefore, any alternative which Intends
to upgrade this treatment facility should consider relocation outside the 100-̂ ear
floodplain.

3. Groundwater monltorability

'The 40 CFR 264 Subpart F, "Groundwater Protection", regulations require
that a groundwater monitoring system be installed, maintained and sampled during
a landfill's active life and closure and postdosure periods. A review of thê
proposed and existing monitoring systems Identified in the FS reveals immediately
that no background groundwater quality system has been installed or even proposed.

I ' '
Based upon inferred groundwater flow directions it would appear that a

system of upgradient wells would be required to monitor background groundwater
quality; be installed along the ridge south of the dump site; and, be screened
throughout the saturated zone to a depth sufficiently below the bottom of the
landfill* Total well depths would .exceed 100 feet. The limitation that Is
recognized, however, is site accessibility for the background monitoring system.
The system would need to be sufficiently far enough from the landfill as to not
be Impacted by any liner leaks which may develop along the quarry high wall.
Heavy Immiscible contaminants, such as the 1,2,3-trichloropropane and other
Appendix VIII constituents required to be analyzed under RCRA could affect samples
froa "upgradlent" wells located near the landfill. These heavy contaminants .
tend to be affected more by gravitational effects than by the groundwater flow
field* As such, they will flow through the secondary structure of vertical
joints sod not necessarily along the flow paths of an-isotroplc formation.

The solution which Involves locating the background quality wells sufficiently
far from the facility Is hampered should permission of adjacent land-owners
south of the site be required to Install these wells. Use of those, residential -
wells located south of the site sad sampled during the RI could not meet the
regulatory requirements for a background groundwater quality system due to their
locations, probable Umited depths, questionable ability to obtain-representative
samples, construction, If known, and United zones that are screened, If they
exist*
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The other regulatory requirement 'associated with the groundwater moni-
toring system Involves installing a sufficient number of wells which will yield
samples that are representative of the groundwater flowing under the landfill
and passing the compliance point (refer to 40 CFR $264.95). The compliance
point wells must be located at the downgradlent limit of the waste management
area, i.e., Just beyond the landfill limits. Here again the existing or proposed
wells would not satisfy the compliance point monitoring system. These wells
would have to be located just south of the railroad right-of-way.

Only two (2) existing wells,. ERT-1 and 2, penetrate the lower member of
the Stockton formation, the aquifer of concern. -However, neitner one of these
are located along the compliance point based on' Inferred groundwater flow direc-
tions. Secondly the RI/FS noted that well ERT-l, which consists of a bedrock and
an unconsolidated screened well cluster revealed "* slight artesian condition."
This?conclusion is questioned and it is believed that the "artesion condition"
may have been mistaken for one typical of discharge zones. The bedrock well Is
only ten (10J) feet deeper than the unconsolidated zoned well and may be measuring
"elevated* plezometric heads due to a shallow upward flow path (i.e. shallow
discharge zone in the floodplain of the Schuylkill River).

The four (4) proposed wells sited as two (2) clusters and located north
of the railroad right-of-way would not be adequate or meet the intent of the
compliance point groundwater monitoring system* First, they are located too far
apart (about 600 feet) with only one (1) cluster north of the proposed landfill
location* Second*, the compliance point, as defined by their locations, Is 250
to 400 feet beyond the limit of the waste management area or landfill. And
Lastly, they are located within the 100-year floidplain and, in fact, near the-
50-year flood elevation of +77. .

The purpose of locating the compliance point groundwater monitoring
system at the limits of the w*ste management area Is to provide early detection
of contaminant release so that timely corrective action can be taken before
receptors are Impacted. Boll tests performed in two (2) wells (NUS-4 and NUS-5)
revealed permeabilities In the 10"5 ft/sec, range. However!, greater permeabilities
in the floodplain were evidenced by the RI study which noted rapid recharge In
well NUS-7. Based on this, permeabilities in the range of 10~* ft/sac, nay be
conservatively presumed* Using this permeability value and the values of gradient
and assumed effective porosity reported In the FS the contaminant plume (ignoring
atcenuatlve effects and dlspersivity) would impact the Schuylkill River within
one (1) year after reaching the proposed compliance point wells. This is far
too short of a time to develop and implement appropriate corrective action as
required under 40 CFR S270*100(c). Furthermore, impact to wetland soils would
have already occurred once the contaminants were detected and shortly thereafter
possibly to Norristown's surface water supply Intake downstream.

To summarize the above points, based on 1) the potential limitations of accessi-
bility for background groundwater monitoring wells; and 2) possible difficulty
In locating a compliance point groundwater monitoring system that would allow
timely corrective action; the site may not meet the RCRA groundwater monitoring
requirements and would be unsuitable for a landfill. **"'**
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4. Groundwater vulnerability

Although presently not having any present regulatory basis, site loca-
tion&l criteria Is presently under development limiting siting of land based HWM
facilities In vulnerable settings. Essentially, a vulnerable setting Is: one
where the natural terrain or subsurface stratigraphy would not provide containment
of contaminants should the engineered containment structures (liner and cover)
fail; and the facility Is above Class I or II groundwater as defined in the
Groundwater Protection Strategy (6WPS) (based on present draft guidance).

The site is located over a Class II aquifer which under the GWPS Is one
that is currently used or potentially available for use. the vulnerability of
the setting above the Class IJ. aquifer does .not consider whether it is presently
used or the proximity of present users (i.e. wells) to the site. Based on un-
official draft guidance, a vulnerable setting is based on time of travel (TOT)
of groundwater flow ignoring attenuation, Imolsclblllty of contaminants and
non-saturated flow zones* Furthermore, the affect of engineered containment
structures, are not considered. At the present time, draft guidance defines a
vulnerable setting for a landfill to be one where the TOT per 100 feet Is less
than 100 years*

The reason that engineered containment structures (i.e., caps and liners),
whether constructed of clay or a flexible membrane Uner (FML) are Ignored Is
•that It Is recognized that eventually these-structures will leak.3 Therefore,
EPA is developing this vulnerability criteria to protect important aquifers anQ
groundwater resources s-iould the engineered containment fail.

Groundwater flat parameters for the unconsolidated materials noted In
the FS Indicate flow rĉ es of about 2 inches per day. Although the path of
least resistance may be through the overl/lng unconsolidated materials as stated
in the FS, interconnection and appreciable downward flow into the lower member
Stockton Formation aquifer Is considered highly likely. As discussed earlier,
secondary vertical joints occur In the formation and the landfill will be situated
directly on the bedrock in those 'areas where the liner is located the minimum
distance above normal and seasonal groundwater levels (see Section B, para. la).

An Indication of the site's potential vulnerability can be evaluated on
a preliminary basis* Using those parameters established for the unconsolidated
zones, a TOT per 100 feet of 1.4 to-1.9 years results* Permeabilities in the
bedrock can be expected to be lower than those determined In the unconsolidated
soils* Published laboratory analyses of rock core samples from the lover member
of the Stockton formation found horizontal permeabilities of 0.003 to 0.03 gpd/ft*
(4.7x10-9 to 4.7x10"** ft/sec.) and vertical permeabilities of 0.0003 to 0.04
gpd/ft* (4.7xiO~10 to 6.2xlO-8 ft/sec).1 However, laboratory permeabilities
ore not Indicative of tn-situ conditions especially where secondary structure is
prevalent and has a significant Impact on groundwater flow rates and direction
as discussed earlier. Groundwater flow conditions In such bedrock is very diffi-
cult to determine even la the field. Rlaa, et. al.1, address this In attempting
to characterize the Stockton Formation via pumping tests. The'conclusion's from
these tests veret
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"..'. the Stockton formation does not respond to pumping as an
ideal aquifer would. Two (2) reasons for this are that the
formation Is not isotropic, and it is not infinite in areal
extent. It contains an alternating sequence of materials of
grossly different hydraulic properties that are Intermingled...
Even those individual beds that appear to have a uniform
permeability throughout their extent do not conform to the
ideal-aquifer concept, owing to their lenticular shape and
differences In thickness from place to place."1

C. ENGINEERITC 5gSICN/COHST2UmO*T. FEASIBILITY

1. Landfill liner system

The proposed landfill design Incorporates a double liner system of
synthetic over clay with a leak detection system between the liners and a leachate
collection system on top of the synthetic liner. This meets the Intent of the
40 CFR S264.301 design requirements for new landfills and present design guidance.
However, the feasibility of constructing this system along the steep face of the
quarry high wall is questionable. Certainly the liner system cannot be installed ,
prior to placement of the wastes unless slopes are significantly flattened on
the order of 3h:lv or preferably flatter. Synthetic liner materials can be
"draped" or Installed vertically as long as the thickness is Increased to account
for the additional stress (30 mil Is recommended minimum thickness for "conventional'
sloped surfaces) and proper anchoring Is provided. The slope recommended, however,
is more from the standpoint of constructablllty of the various compacted soil *
layers; i.e., drainage layers and clay liner.4 The trade-off to providing
flatter slopes Is, of course, les* disposal capacity. The alternative to flatten-
ing the slope a'.ong the quarry face is installing the system as waste disposal
progresses. Ho fever, here the significant construction and QA/QC complexities
involved would legate the landfill as a viable alternative.

The other consideration which needs to be addressed is In the design of
the system. As discussed earlier in the report, slope stability and groundwater
seeps on the face will place forces on the Uner system which it may hot be able
to handle* If it can be assumed that the weight of the landfill zone will resist
the slab or block slippage on the quarry face then this concern Is minimized.
However, seepage pressures against the quarry face will need to be relieved via
a "chimney drain" type structure so ss to preclude infiltration of groundwater •
through the clay liner and into the leak detection system which would give a
false indication that a leak In the synthetic Uner had occurred*

2* Management of Run-off ' •* •
j"

Under 40 CFR I264*3(c)(2), precipitation run-off Is excluded as a
hazardous waste. However, during the active life of the landfill (6 months
duration) this run-off will pick, up suspended hazardous waste and mix with the
leachate. RCRA guidance7, therefore, states that run-off from active.portions
will generally be a hazardous vasts. As such, the run-off needs to be collected
and treated on-site or disposed off-site ss a hazardous vaste. Sedimentation
control procedures will also be necessary so that they da not impact .the wetlands
and discharge Into the Schuylkill River. The collected sediment will have to be
removed from the sedimentation control structure and managed as a hazardous waste.
The regulations under 40 CFR $264.301(4) require that the run-off system be
designed for a 23-year, 24-hour stora.
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The alternative to the above management procedures is to perform waste
analysis of the run-off on a periodic basis to demonstrate that It Is not a
hazardous waste. However, the practicality of such a burden may not outwelght
the management procedures discussed above.

3. Limited site access and working area

Located at the west end, only one entry onto the site is available to
deliver needed construction materials, equipment, and personnel and emergency
vehicles *nd eouloment. if necessary. Combined with the limited space between
the quarry wall and steep slope along the southern perimeter of the railroad
right-of-way, significant constraints are placed upon construction efficiency
and planning. Movement of construction equipment and personnel access to trans-
port the lagooned wastes twice, construct the leachate collection and leak detec-
tion systems, surface run-off diversion and erosion control structures and provid-
ing an area for decontamination are all hampered. This can only add to the time
frame for construction, increase costs and affect the overall quality of the
project. ' i

4* Waste management scheme .

In terms of the overall management of wastes on-site during construction
of the landfill (the handling of wastes twice, temporarily storing them in a
waste pile and achieving the level of environmental control and personnel 'site
safety required) the landfill alternative is viewed skeptically* ' r

Based upon the waste characterized, preliminarily there appears to be
no compatibility problem. However,, during excavation an appropriate waste sampling
plan is required tot confirm waste compatibiUty, determine level of personnel
protection and appropriate management in the temporary waste storage pile(s).
Aside fr-<m the site constraints, significant time delay Is to be expected to
handle fie wastes twice in Level B site personnel protection. Tolatlles will be
expected and proposing a winter construction period for the landfill in order to •
minimize their release is offset In part by typical winter construction dlfflcul̂ s*

The FS discusses the possibility of degradation of local air quality
and the evacuation of local residents In this event. Although a wind rose was
not provided to show prevailing winds,, evacuation of residents and workers In
the City of Norrlstown less than 3000 feet away to the'north across the Schuylkill
River Is not ̂viewed as a viable approach.

D* IMPACT OF RCBA AMENDMENTS ' • - " .
^̂ ^̂ MBHM̂ m̂ê ^̂ ^̂ ^̂ M.̂ k̂̂ ^̂ Ŵ MBfllllllB» ^ fc ̂

t f •

The proposed landfill Includes a leachate detection system between the
liners. However, S202 of the amendments requires that a leachate collection
system be placed between the liners. * *
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The amendments under $201 include restrictions, Including bans, on the
disposal of certain hazardous wastes and liquid hazardous wastes contained in a
solid or sludge* These restrictions are applicable to soil or debris contaminated
by these wastes and disposed after November 8, 1988 for 104 or 106 CERCLA actions.
Some of these wastes are the metals and organic HSL compounds that have been
identified during the RI either in soil or water. Should the time frame for the
design and construction of the landfill be such that disposal of these wastes
would take place after the above effective date, then the restrictions would
apply. Off-site disposal would not be Impacted by these restrictions due to the
shorter tlve frame In which this could be accomplished*

Although the guidance for ground water vulnerability site locatlonal criteria
(see item 5. above) has no present regulatory basis, 1202 requires publication
of this criteria by May 8, 1986. This is well within the time frame that it
will take to Implement and complete the activities for construction of the land-
fill. Secondly, the amendments require promulgation of regulations which will
specify acceptable site location criteria thus reinforcing the present Phase I
guidance.*

E. CONCLUSIONS

The on-site landfill alternative for the Tyson's Dump Site was reviewed and
as a final analysis is a questionable one. Although there were no clear-cut
site locational constraints that would prohibit the siting of the landfill as
proposed under RCRA (at least on a conceptual basis as presented In the FS), r
there are significant ones that are noted* Costs were not addressed herein
since they have no impact on RCRA technical requirements; however, costs will be
higher than estimated due to these constraints and the deficiencies (site charac-
terization, grounavater monitoring, and liner design, for example) discussed.
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ATTACHMENT B

TXSCN *s. DUMP SITE
DRAFT FEASIBILITY STUDY

RCRA EVALUATION
OF ALTERNATIVES NOS~2 AND 3

A. INTRODUCTION

on-site alternatives as presented in the Draft Feasibility Study
are evaluated on the basis of RCRA technical requirements and guidance for
->.c Tyrrn'c Cu»£ Site located near Norristown, Pa. These alternatives
are namely: (1) Alternative 12 - Site Capping and Groundwater Diversion,
and (2) Alternative 13 - Groundwater Leachate/Collection and Treatment
and Surface Cover. •

A previous report 1 (hereafter referred as "Attachment A") was prepared
which evaluated the feasibility of constructing an on-site landfill from
the RCRA perspective* The primary difference between the on-site alternatives
#2 and 13 from the on-site landfill alternative is that the former two
remedial actions do not remove or disturb the lagooned wastes and contaminated
on-site soils*

Therefore r the RCRA evaluation of these alternatives concentrated
upon the closure/post-closure requirements that would need to be met
under the applicable RCRA regulations and guidance.- for surface impoundments, r

to Section F. )

In 'addition, some of the contraints and deficiencies found for the
on-site landfill alternative arc applicable to the alternatives addressed
herein. Those that are applicable -are noted, but the reader is referred
to Attachment A for the detailed discussion.

B. SLOPS STABILITY

The reader is referred to Attachment A for a detailed discussion of
the bedrock characteristics at the site and its affect on the stability
of the steep quarry high wall slope. Since neither of the subject alternatives
involve a constructed liner/leachate collection system, the impact of
.slope failure on the integrity of the bottom liner is irrelevant*

However, the potential of long term slope stability failure is
considered to be greater for the subject alternatives, than the on-site
landfill alternative. The benefit of any pressures that the landfill
would provide in resisting movement of the slope cannot be realized under
the subject alternatives. The quarry high wall is exposed more to the
geologic and climatic conditions which to varying degrees will affect the
slope stability. Furthermore, remedial activities that would require
removal of the vegetation and overburden will disturb any stability
that the quarry wall may have reached over it's life time. Constructing the
cap against the quarry high wall and the groundwater diversion structure
for Alt. *2 will require clearing and grubbing of portions of the quarry
face.
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It is recognized that the quarry high wall has been in existence at
least since pre-1960 when dump site activities were begun in the old
quarry. However, the potential of slope failure is raised since it
would impact the integrity of the cover for either alternative. The
cover system is the primary barrier against precipitation infiltration
and is the major structural element in isolating the hazardous wastes
within the lagoons for these alternatives. Falling blocks or slabs of
bedrock, if large enough, could damage the cover. The integrity of any
"key" or "tie-in" between the cap and quarry high wall (refer to Section
E.I.) may be disrupted by long term block or slab movement and/or seepage
pressures against the quarry face* Lastly, any movement in the slope
would also reduce the effectiveness of the grout curtain approach used to
divert the groundwater.

C. GROUNEKATER MONITORABILITY

The difficulties of installing background groundwater monitoring
wells were discussed in detail in Attachment A.i The same constraints
noted therein are .applicable to both of the subject alternatives. The
background wells will be located in adjacent property(ies) south of the
site and permission will need to be obtained to do so.

The issues raised regarding the installation of the compliance point
wells downgradient from the site are also applicable to alternatives #2
and 13. Locating the compliance point wells north of the railroad right-of-
way and in the floodplain is not recommended. The system must be sufficiently
close to the impoundments to provide and allow timely .corrective action
should the containment structures (cap and/or groundwater diversion
structure) fail or the leachate collection system not be effective in
intercepting the contaminant plume. In order to locate the compliance
point wells south of the railroad right-of-way the leachate collection
system would also have to be moved further south.

Lastly, the spacing and distribution of the closed lagoons will
require frequent location of monitoring wells along the entire sites's
length both upgradient and downgradient. Locating only a few wells,
particularly those proposed for the compliance point monitoring system in
the FS is totally insufficient. The regulations under 40 CFR 264.95(b) notes
that the compliance point may circumscribe several impoundments ("regulated
units"). However, the probability of isolated plumes emanating from any
of the closed lagoons must be recognized. Should ah isolated plume migrate
beyond the waste management area, it could by-pass compliance point wells
if they are spaced too far apart. Furthermore, should a contaminant
plume be detected, widely spaced wells would not facilitate isolating the.
source(s) of the plume from any individual closed lagoon and implementing
timely and appropriate corrective action.

D. GROUNCHATER VULNERABILITY

The issue of groundwater vulnerability has far greater significance •
for the alternatives of closing the existing lagoons. As discussed in
the landfill report, groundwater vulnerability is evaluated on the basis
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that the-engineered containment structures would fail. The existing
lagoons have no liner and the effectiveness of the cap and/or groundwater
diversion structure in "isolating" the wastes and minimizing leachate
generation is suspect (see Section E.). Wastes placed directly on the
highly fractured/jointed bedrock and within shallow groundwater zones
allows contaminants to migrate.

It is evident that this migration will continue even after closure
of the lagoons. The path that 'the plume will take depends upon the
"general" groundwater flow direction and to a large degree the secondary
bedrock structure. In any case impacts to the wetlands and Schuylkill River
will occur in a short period of time.

As will be discussed later, there is skepticism that Alternatives #2
or 13 will minimize post-closure escape of waste constituents due to tne
lack of any liner and the inability of the leachate collection system to
intercept heavy, immiscible contaminants (refer to Section F.). This
potential amplifies the concern regarding the vulnerability of the Class
II aquifer which underlies the site. |

Published geologic literature 2,3 note that the lower Stockton
Formation on which the lagoons are situated has good water bearing
characteristics (average reported yield * 106 gpn; average specific
capacity * 3.1 gpn/ft of drawdown *). A better indication of the site's
groundwater vulnerability can be made if the following parameters are
presumed based on information cited in the above published literature: **

• Presumed parameter Basis :

(a) Thickness of aquifer at .. Interpolated from cross
site, t«1400+; minimum sections (Plate 3, Rima, et.
thickness reported * 550* al. 2); pg. 11, Rims, et.al. *
in Pheonixville area

(b) Effective porosity, Fe • 0.12 Figure 3, Rima, et.al 2 and
to .20 . based on grain size typical

of lower Stockton ttn. in
Norristown area 2,3

"(c) Hydraulic gradient, i - As reported in F.S. -
0.05 gradient for unconfined

aquifer approximately
equal- to water table •
aquifer.

(d) Transmissibiity, T * Table 5, Rima, et.al.2
1000 to 24000 gpd./ft.

The minimum hydraulic conductivity (k) that can occur for this site •
to be considered to be in a vulnerable setting (time of travel in 100 » ;
feet < 100 years); based on a Pe of 0.20 and i of 0.05, is 10** ft/sec.
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Based on the higher presumed value of aquifer thickness of 1400 feet,
the minimum aquifer transmissibility for a vulnerable setting
at the site is about 1100 gpd./ft. As noted above, the reported
transmissibility is at least this high and the average of the reported
values is greater than 15,000 gpd./ft. Thus, the premise that the site
is in a vulnerable groundwater setting above a Class II aquifer appears
to be valid.

E. ENGINEERING DESIGN/Ô STRUCTiaJ FEASIBILITY

1. Impervious Cap

Both alternatives require an impervious cap consisting of
clay with an optional synthetic liner. The "Topical Landfill Cap" as
discussed in the FS and shown on Figure 3-1 of the FS meets the intent
of the 40 CFR 264 cap requirements in that it must have a permeability
less than or equal to the bottom liner or natural soil (refer to 40 CFR
264.310 ). . One minor comment regarding the "typical cap" is that the
synthetic liner should be placed on top of the clay cap and not the
reverse, as shown.

The RI/FS state that the wastes are placed directly against the quarry
high, wall. In order to effectively minimize infiltration through the can
at the interface between it and the quarry high wall, "keying" of the cap
into the wall' would be needed. The quarry high wall can be expected to
contain numerous seeps emanating from its face. Keying of the cap would r
be needed to at least minimize the infiltration of water accumulating at
the base of the quarry high wall from these seeps* However, the effective-
ness of the key, in light of the highly fractured/jointed bedrock and
potential for slope movement as discussed under Section B, .is questionable.

2. Groundwater Diversion Structures1 •———————————————— I1/
The FS discussed three methods to divert groundwater in Alternative

#2: sheet pile cut-off wail, soil-bentonite slurry trench ;cut-off wall
and grout curtain. The FS notes that the sheet pile wall can be either
driven or trenched into the bedrock. The slurry wall would be excavated

i into a "relatively impermeable bedrock stratum". Grouting would be
pressure injected via drilled holes into the bedrock "sealing voids or
fractures... such that the grout overlaps, sealing off the area with a
continuous, impermeable curtain*" , fcl

a. Due to the shallow depth to bedrock (reportedly as little
as 4* in the FS) and talus, consisting of boulders and large reck
fragments "spalling" off the quarry face and accumulating at its .
base, driving sheet piles to a depth below the lagoons will not be
possible. Trenching, as an alternative approach to installation, . .
would require blasting or rock splitting further fracturing the
bedrock. The trench would occur very close if not within the
limits of the contaminated areas as shown on Exhibit 8 of the FS and *
concern is raised as to whether this trenching would allow contaminants/
wastes to migrate further*
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b. Slurry wall construction has been a useful method in diverting
groundwater and containing migration of contamiants at otter hazardous
waste sites. However, it is very site specific. The existence- of a
"relatively impermeable bedrock stratum" in which to extend the slurry
wall does not occur based on geologic literature and the shallow bvsi-oc-:
wells. Trenching would also be very difficult as in the case for th«-
sheet pile approach.

• f
Significant accessibility problems exist in which to locate- the

construction equipment to install the wall sufficiently upgradient of
the contaminated areas. The slurry trench, therefore, WMOH eRs<*-rt.:a'.-v
be located at the base of the quarry wall against which the- wastes
were placed. Furthermore, the proposed FS location (Exhibit 8) for
the groundwater diversion structure places it within the area identify.-:
to contain the most severely contaminated materials* As a result,
concentrated leachate, contaminants and wastes would be in contact
with the slurry wall in any case.

The existance of some inorganics and organics can cause changes
in the structure either during the hydration of the bentonite or
cement materials or after the slurry wall itself has cured. These
structural changes which are primarily associated with flocculating
and/or syneresis effects of the clay causes an increase in permeability
or possible breaching of the wall entirely. 4

Some of the contaminants found on-site such as acetone, toluene,r
xylene, benzenes have been found to have significant effects on the
structure of the bentonite slurries and particular̂ ' soil-bentpn: te-
al urry wall materials, 5,6 „

c. The FS selects the grout curtain approach as .he best far
diverting groundwater. However there; are numerous constraints in'
the reliability and feasibility of installing an overlapping continaojs,
imt«rmeable curtain. The most significant arc as follows:

>
1) Grout curtains may reduce the groundwater seepage-

quantities; however, their ability to reduce hydrostatic pressures
downgradient has not been well established. '»'»13 This reduction
in hydrostatic pressures is further minimized if the grout curtain
is not contingous. Should only a snail percentage of joints
not be penetrated by grount, it will be ineffective in controlling
the hydrostatic pressures.13

' » « t

Essentially, this means that the premise that the grount
curtain will divert the groundwater thus lowering the water
levels in the lagoon areas is highly speculative, at best.
hydrostatic pressures could still be high enough to result in
only a small drawdown or lowering of the water table.
the groundwater could still be in contact with the wastes

• ' I 4

Furthermore, in order for an upgradient groundwater diversion
structure to be effective, regardless of the approach used to
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do so, a relatively steep groundwater gradient is required. 4
The FS states that the average hydraulic gradient is O.C535
which would not be considered stee-p.

2) Since the grout curtain is relatively shallow (30 teet
deep proposed by the FS) low-pressure, single-stage (i.e., grojt
injected in a hole drilled to entire depth of curtain) grojtirvj
would probably be used. However, there are limitations as to
whether this can be accomplished, low-pressure grouting nay net
be achievable in order to inject the grout through the fractures.
Suspended type grouts such as bentonite clay or cement-clay art-
difficult to inject into fractures due to their viscosity.
Increasing the injection pressure at shallow depths can caus'r
further fracturing of the highly weathered shallow bedrock an3
possible uplifting or movement on the quarry high wail which
will significantly impair the effectiveness of the curtain. £'ic

• 3) The type of. grout material that is used generally depones
upon the grain size of the rock and the size of the fractures, the-
permeability of the formation and its viscosity. ̂,12 suŝ cnde-c
type grouts such as bentonite or bentonite-cenent would- oe lintel
to formations having a grain size or fracture size on the ord^r of
about C.2 mm or greater. 10* I2 Assurr.ing that the fractures are-
large enough to be innected by these grouts, the reliability of the
curtain is questioned since die same problems of compatibility of
the bentonite that were discussed under Section E.2 exists. r

The alternative of using a chemical grjut docs not signilicar.tiy
increase the reliability of the wall either, very little rescarcr.
has been done on compatibilities of hazardois wastes/ieachate *:t.u,
chemical grouts. Silca gels are probably tie most comon che-ricai
grout used and limited research indicates i: may be resistant to son*.-
of the contaminants found on-site. H However, due to synerosis effects
of the silica gel it is not considered to bi permanent grout. 1C ,11,12

The majority of other chemical grouts that have been developed
have limited use in the U.S. due to their toxicity and potential
hazard to human health. These include the chrome lignin/lignosuifor.ate,
amenoplast and phenoplast grouts. 1°' 12

The remaining chemical grouts referred to as polymerized grouts
are only toxic until reaction takes place to form the "gel" (maxirr.jT.
gel setting time is 24 hours.). However, .once polymerization takes
place these are non-toxic and insoluble in water. On the other
hand, little to no research is known regarding the compatxbilty of
these grouts and their use at other hazardous waste sites has not
been documented. Furthermore, chemical grouts have a relatively
high*

As stated at the beginning of this section, another indirect
method of determining which grout should be used is based or. •
permeability. The published literature 1C»12 indicates that
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formations with permeabilities below 10"7 ft/sec range are
ungroutable, greater than 10"6 ft/sec are limited to chemical
grouts and greater than 10"3 ft/sec will accept the suspended-type
grouts. As discussed under Attachment A, laboratory permeabilities
of the lower Stockton Formation are on the order of 10"8 to
10-10 ft/sec. At the upper limit are those permeabilities that were
noted in the FS which were in the 10"5 ft/sec range. Based
upon these upper and lower limits it appears that the grout would
be limited to the chemical type* Hence, the issues of unknown
compatibilities and higher relative cost are again raised*.

4) Lastly inclined fractures û J joints i/i w.̂
necessitate the grout holes to be inclined in order to intersect
the maximum number of joints practicable. The vertical over tat ion
of the joints and fractures, however, makes it very difficult
to do this particularly when drilling at the base or into the
quarry face. Inclinations greater than 30 degrees are usually
not drilled due to economic constraints. 10

3. Leachate Collection

Alternative #3 focuses upon reducing the quantity of leachate by
eliminating infiltration via an impervious cap. This. goal is not seen to
be viable since most of the leachate that is generated is believed to be
due to groundwater flowing through the lagoons. Therefore, it must be
recognized that long term leachate collection and treatment will be r
required*

The installation of the trench into bedrock does have signif. cant
technical merits over use of a groundwater recc/ery system for th- reasons
cited in the FS. The depth to which this trenci can be installed without
blasting or reck splitting is, however, limited. Blasting or rod.
splitting is not recommended as discussed earlier. Therefore, the
reliability of a stone-filled trench excavated to or into the upper bedrock
to collect contaminants released from the lagoons needs close examination.

The proposed leachate collection system will not intercept heavy-
immiscible contaminants, such as the 1,2,3, trichloropropane, which will
flow through the joints and be affected more by gravity than the flow
field. Furthermore, during dry seasons and periods of low precipitation,
the water table can be expected to drop below those observed during
January and February of 1984. The water table would then be below the
bedrock surface and interception of the lighter contaminants by the •
trench will not be possible. Combined with the limitations of properly
installing bedrock recovery wells and their questionable ability to
pickup the heavy, immiscible contaminants at depth, the goal of intercepting .
the majority of contaminants released frcm the undisturbed lagoons and,.
migrating through the unconsolidated zone and bedrock does not seem
viable. This fact supports an alternative which would remove wastes from .
the site. This is discussed further in the next section. *
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F. CLOSURE-PERFORMANCE STANDARD

The regulations under 40 Ĉ R 264,111 and titled "Closure performance
standard" states, in part, that the closure of the facility must be*in a
manner that

"Controls, minimizes or eliminates, to the extent necessary
to prevent threats to human health and the environment, post-
closure escape of hazardous waste, hazardous waste constituents,
leachate, contaminated rainfall, or waste decomposition products
to the ground or surface waters or to the.atmosphere" (emphasis
SHecT*
Both alternatives 12 and 13 leave the wastes oh site and through

groundwater mnagement techniques via groundwater diversion and/or leachate
collection ancj. treatment intend to contain or collect most if not all of
the contaminants that may be released after closure. Plume and/or leachate
management is an integral part of any corrective action; however, the
constraints of implementing this have been discussed and the ability of
these management techniques to maximize the levels of clean-up necessary
to achieve-the closure performance standard is suspect, at best.

Furthermore, the simple fact is that these wastes are placed directly
on the highly fractured bedrock and are in contact with the groundwater.
The contaminants are persistent and have migrated through various media
impacting ground and surface waters both on and off site (wetlands area
north of railroad right-of-way).

When these points are evaluated in light of the two groundwater
locational constraints, groundwater mcfutorability and vulnerability, the
goal of achieving the highest level of protection to preve.it threats to
human health and the environment become! paramount*

RCRA would then view that this goa. could only. be achieved through
removal of the wastes to the maximum extent possible coupled with plume
and leachate management. The intent of the groundwater/leachate management
system would then be to collect the lower level concentrations of residual
contaminants that would migrate through the saturated zones. The issue
of the viability of the management system to collect most if not all of
the contaminants is then not as significant since the goal of achievng
the highest level of .protection to human health and environment technically
feasibility is reached.

G. Conclusions

The two alternatives 12 and »3 were evaluated and have been shown tp
have constraints far more significant than those for the on-site landfill
alternative discussed under Attachment A. In view of the groundwater
monitorability and vulnerability of the site and potential impacts to.,the
wetlands ecosystem and Schuylkill River, the closure performance standard
must be maximized. This maximized level of protection cannot be achieved *'
by leaving the wastes on-site. Therefore, these alternatives are viewed
as unacceptable approaches to clean-up of the site.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region III - «m 4 WWw Si*.

fn. 19100

SUBJECT: A reveiw of the risk assessments la the Remedial DATE: SEP 4 1984
Investigation Report of the Ty sou's Dump Siti

FROM: ĵ  Duganzic, Environmental Scientist
Site Response Section (3HW22)

TO: Dick Brunker, Toxlcologist
Sice Investigation & Support (3HW23)

The possibility of risks or hazards presented by this site concern
air release of voli tile organic substances during warn weather conditions
end Che incrementation of the deterioration of the nearby wetland and the
Schuylkill River* Much of Che contamination la this dump site, such as
heavy metals and non-polar molecules, can be bioaccumulaced by the impacted
biota. /Such impacted organisms Include fish populations.

This poaalbllcy is mentioned in the report buc ic is dismissed as a
potential risk by the report without any reference data or figures*
Considering reports describing bioaccumulacion and magnification factors
of four and {Ive orders of magnitude by mercury .and DOT 1C would seem
worchy of further investigation and deed as a possible impact.

This alee haa> already affected a nearby wetland. Such areas have r
become recognized as valuable envlornmenCal assets and their destruction
by landfllllng and dumping operation* is viewed by the environmental .
science community i.s reprehensible* The condition of this area can only
continue co deteriorate unless vigor lous measures are taken Co protect ic.

* The leachace treatment effluents continue co add to Che pollution
of Che Schuylkill %lv«ri> The spector of a site containing remarkably
high concentration. . of toxic and carcinogenic substances located next Co
this stressed waterway la alarming*
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
fltgian III - «tfi 4 WttM SU.

Pa. i»ioe

SUBJECT:
OCT s

Marilyn Plitnik, BydrogeologlsC
lnv€itlgatloa & supporc (3UW23)

Joe Dugandzlc
TO: Sice Response Section (3HW21)

In response Co your request, I have completed Che review of Che
draft Remedial Investigation Report of Ty son's Dump* Ic is clear from
aa evaluacion of existing data that the following conditions exist*

Since Che sice was previously a sandstone quarry, Che cop soil and
overburden were removed during mining operations. Therefore, 1C is
logical Co assume Che filll and slag are sitting right? on the bedrock.
.Ic is also logical Co assume the bedrock In the Site area would be highly
fractured due co the nature of previous operations*

«
There are no appreciable clay layers between the fill and fractured

bedrock (even £n Che natural soils and overburden downgradient of the
site), this leaves little doubt that the contaminants have a pathway
into Che bedrock* Aa Co what effect. the sice has on the bedrock aquifer r
this determination can not be made due co the face there are only 2 • r
bedrock wells* The 2 existing bedrock wells are not in a downgradient
direction, hence 1C Is impossible .co determine if contamination has
migrated into Che bedrock zone, and if so In what direction 1C is moving.

Ic appears as Chough Che leachate collection system Is adequately
[. collecting the leachate in Che water table cone, however due Co existing
' hydrologlc conditions as stated earlier, all the leachate is- probably

not mlgratlig horizontally* Some of Che leachate would aly most likely
be migrating vertically into the fractured bedrock zone*

The obvious conclusion therefore, Is that Che site warrants attention
and further study. In order to avoid further contamination, something
must be done to mitigate the production of leachate, in order Co
alleviate che threat to the local groundwater*
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
R*gioo III * fin 4 WWU 3U.

Pa.

SUBJECT: Recommended Limits of Removal Actions Co be taken North DATE: NOV £ 1934
of RR. Tracks at the Tyson 's Dump Sice

FROM: Dlclc Brunker, Toxlcologist, S.I.S.S.

TO: Joe Dugandzic, Env. Eng. S.R.S.

A survey of the assay results of che samples taken from Che floodplain
north of che RR. Cracks has resulced in an assessment that removal actions
in this vicinity should be very limited. Ic should be appreciated Chat
these wildlife areas are very resilient in cheir ability Co absorb and
ameliorate moderate toxic impacts* Soil removals are very stressfful and
unset ting to these areas.

An area of concern chat appears co warranc a removal* action, however, is
che gulley that receives leachate from Che stripping operations. These
sediments were cited Co contain fairly high concentrations of 4-melthyl-
phenol (25,000 ug/kg) and 1 24 trichloro benzene (44,000 ug/kg). These
substances were detected in collection 1840062*

The substance 4-meChylphenol (p-Cresol) la fairly toxic and In such a
location would be a potential hazard Co individuals coming into contact r
with this sediment such as children wading In these waters* .This sub-
stance can be absorbed through Che skin and is known to cause kidney
damage* It can also lead Co che development of a sensitivity reaction.

The kubscance 1.2,4-trlchlorobenzene is also toxic and can also be ab-
sorbed through che skin* 1C can be very irritating co che skin and is
also a potential hazard to Individuals using this area for recreaclonal
purposes , Ic is recommended Chat these sediments be removed*

i i
Very minor concentrations of volitite organic compounds found in ocher
areas of this reserved such as zylene, chloroform, cecrachlorechylene,
and 1,2-crans dichlordethane are not a contact hazard and no action is
recommended In their regard (samples 1840063-840065)* The presence of
benzole acid Is no hazard Is colls (samples 1840034-840038).

A concentration of 560 ug/kg of N-nitroaodlphenylamlhe was reported In
one collection (1840034), but t,he location of this weak canclnogen in
•oil poaes no hazard to the -users of this facility.

The other substances reported In collections from this area are 'either
innocuous or In concentrations chat are so low chat they do not, consti-
tute a hazard to Individuals who use this site for recreational' purposes.

flR3!5075



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
HI - 6m A Walnut Sis.

. Pi. 10106

SUBJECT:Tht Hazards of the Organics and Inorganicŝ  the Tyson's DATE;
Dump Floodplain

FROM: Dick Brunker, lexicologist,
Sice Investigation & Support Sect!

• \
Joe Dugandzlc,,' Environmental Engin
Site Response Section

ORGANICS IK THE GULLET

A realistic cleanup action of che floodplain area necessitates
supportable definitions of che potential hazards of Che organic pollutants
detected in che guilty receiving leachates from che air stripping operacion.
Judgements concerning che possibility of contact hazards from such
contaminants as 25,000 ug/kg of 4-meehylphenol and 44,000 ug/kg of 1,2,4-
trichlorobenzene (collection 840062) are base on published data. Such
data Indicate Chat these levels are within three orders of magnitude of
concentrations chat have caused severe irritation co laboratory animals
(517 mg/kg and 1950 nag/kg respectively). As such, che reported levels
are viewed as an acuce thrtat co chose persons Chat could contact che
contaminattd soils.

The contaminant 4-methylphenol has also been determined to be capable
of evoking a sensicivicy rtaction. This implies chat very low concentrations
of this substance could cause severe reactions by those Individuals Su
stnsitiztd. A clean down co levels of approximately. 500 ug/1 seems warran-id
and reasonable regarding 4-methylphenol.

The area of concern was not sampled In greac detail. Concentrations
of specific contaminants throughout the guilty are subject Co speculation.
There Is no field method in which tither of Chese substances could be
assayed quickly and accurately because such analyses demand elegant cleanup
procedures for GC analyses eo preclude Interferences from contaminants.
Ic appears very likely that the nonpolar nature of thtst substances
caused them co absorb CO Che organic constituents of the contaminated
soil in Chese gulleys and immobilized them.

It Is recommended that all contaminated soils In these gulleys with _
levels of 4-methylphenol exceeding 500 ug/kg and l,2,4-trlchloro»ggpane>.tyu&
exceeding 2mg/kg be removed. This would mean that.the soils of this
entire guilty be removed to a depth of approximately six inches(I5cm)
and replaced with similar uncontamlnattd soil. Care should be taken co
minimize the damage co Che local ecology during this operacion.

As previously indicated che soils of this guilty appear co ace as. a
sponge Is Indicated by che concentration differential reported in -.
collection 840062 and the "downstream" collection 840056. In order. C«
prevent a recurrence of such an Impact from these stripping effluent* ic Is
recommended Chat a plastic pipe of *PPr°9ffctAe, dUmettr be burled in this
guilty during this cleanup operacion* Trail elpQfoTtt serve to channel



Chese effluent* Co an outfall in the Schuylkill River.

INORGANICS IN SOILS

A survey of Inorganic substances reported in Che area designated as
The Floodplain reveals concentrations similar to chose listed as either
"background" or designated as mean concentrations in Che soil from
r«««r*rr *nc* rv>uU. Not a single element, toxic or otherwise, was found
to be as much as an order of magnitude higher than background or typical
concentrations. While no scandards txist as criteria for such concentration*
the soil of the floodplain does noc appear to contain any concentrations
of toxic elements that could conclevably cause adverse healch effects to
those who traverse this site or use it for recreational or hunting purposes.

UPSTREAM AMD DOWNSTREAM SEDIMENTS

A composite analysis of sedimencs on che sice and Chose on che
floodplain (downstream) reveal unremarkable concentrations of chromium,
beryllium, copper, nickel, arsenic, zinc, mercury, cadmium, and lead.
These elements were detected In concentrations well within background
concentrations found In eastern soils (ShackleCte and Boernger, 1980).
No concentracions were as much as an order of magnitude higher than
publisl ed mean concentrations (Casarett and Doull, 1980). r

T e reasons for the presence of somewhat higher concentracions of
these plemenc* in the floodplain (downstream) are speculative and may or
may no: be related to the site contamination. It Is possible that che
noise joil conditions in che floodplain facilitate a much more active
soil biological community in this area causing the bioaccumulation of
these elements from occasional surflclal waters by the soil flora and
fauna. In any case these soils are extremely unlikely to cause any
adverse health effects eo chose individuals who trespass across this
sice or use it for recreational purposes.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

tOUO WASTI AND IM6KGBNCV flGS?ONM

Mr. George J. Miller
Dechert Price fr Rhoads
3400 Centre Square West
1500 Market Street
.Philadelphia, PA 19102 . . •• .
Dear Mr* Miller i

Thank you for your letter to me on September 26, 1965, and
to J. Winston Porter on October 25, 1985, regarding the Tyson 's
Dump cite in Upper Merion Township, Pennsylvania. On behalf of
your client, Ciba-Ceigy Corporation, you are requesting that the
Agency "suspend final design work on the remedy until other
alternatives can be more fully examined to determine What remedy
is the most cost-effective*1*

. Under the National Contingency Plan, the Agency selects "a
cost-effective remedial alternative that effectively mitigates
and minimizes threats to and provides adequate protection of
public health and welfare and the environment." [40 C5R $300.68*

'
• .The Agency's decision was to proceed with remedial design*

The excavation- and off-site disposal option was selected in
the Record of Decision (ROD) as the cost-effective remedy since
It is 'the only alternative that will adequately provide protec-
tion of public health and the environment. It was the only
remedy which 'would effectively eliminate the continued contamin-
ation .of the shallow aquifer and possibly the deep ground water
aqui-fees... Incineration would also protect public health and the
•environment, but was screened out due to excessive cost and time
2rame of implementation. All other alternatives evaluated in the
3.00, including Ciba-Oeigy ' s recommended alternative, would not
be Adequate to protect public health and the environment . The
various onaite options included capping, onsite disposal/. and
ground water and laachata collection ind treatment* Several
factors .aff act the implement ability and reliability ox the onsita
options, at Tysons. These factors include foundation stability,
slope- stability, ground watar rconitorability and grtasjnd water
vulnerability* ?or a complete, discussion of the alternatives
analysis, please refer, to the summary of remedial alternatives
with *aolc«ura« Accompanying che Tysons £00.
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In your September 1985 letter, you .expressed concern over
the estimated cost for the remedial action of $24.74M. Thitt
cost was based on a Concept Design Analysis. When the Concept
Design Analysis and Cost Estimate Documents were reviewed by
EPA Region III and Headquarters personnel, the higher design
cost estimate warranted an investigation when compared to the
original ROD construction estimate. There are perceived and
actual cost Increases in the Concept Design Estimate. The
perceived costs are associated with the misunderstanding of
the original cost provided in the ROD and an increase in the
volume of soil* The actual cost increases are associated with
transportation, site preparation activities, and a contingency/
administration/supervision factor* Further explanation of the
perceived and actual cost increases £s provided below.

The cost increases are not as substantial as might be in-
ferred from your September 26, 1985 letter/ which indicates
that I based my selection of the excavation alternative on a
cost estimate of $S.?M* This estimate was based on disposal of
contaminated wastes at a single-lined facility. EPA 'a off site
disposal policy as described in my May 1965, memorandum, which
you referenced, recommends disposal in an approved doublelined
landfill unless disposal in a single-lined facility would ade- r
quately protect public health and the environment* Factors
that are considered in determining whether a single-lined facil-
ity would be adequate are the toxicity persistence and mobility
of the materia-1 to be disposed* The contaminants at Tyson 's Dump
include 1, 2,4-trichlorobenzene, ethylbenzene, trichloropropane*
Contaminant levels in the former lagoon areas range from 100-300
ppm. All of the contaminants listed, are potential carcinogens
and. are highly mobile in the environment* Therefore, disposal in a
doublelined facility is required to proVide protection of public
health and the environment. .The coat estimates provided in the
Summary of Alternative* matrix in the ROD is approximately $10. 7M
to cake into account the double liner requirements.

*

In addition, the ROD was based on an estimated volume of
contaminated soil in the lagoons of 30,000 cubic yards* Cn the
cours* of work for th* Coacapt design Analysis, it was discovered
.that the areas above background were more extensive than previously
estimated and the- revised volume of soil for removal was estimated
as 43, 170 cubic yards. The Concept Oesign Sstiioata used the
additional volume in estimatin costs for excavation.

There have been actual increases in the cost-' a&xim&ts iinca
.OD, Thers are three prim

cost estimate which *ra summar
?.OD, Thers are three primary reasons for thef higher, design

mmarised in Enclosure I. and ira as
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U) The site preparation and ancillary costs other than disposal
and transportation costs required to implement the remedy have
been more closely identified and refined.

The FS underestimated the costs of construction complexities
in implementing the excavation remedy at this site* Although
locational constraints and'site characteristics were considered
in evaluating all onsite alternatives, the FS did not develop
the cost of excavation related activities as fully as did the
Concept Design. This could be partially explained in that the
FS costs were developed from general "pre-design" remedial
action information while the Concept Design Estimate was based
on detailed engineering analyses. The design analyses better
defined construction tasXs necessary .to safely accomplish the
excavation remedy. Only seven items other than transportation
and disposal coat* were identified and estimated in the FS while
23 tasks were included in the Concept Design Estimate. Some of
this increase wduld apply to ail of the alternatives considered
in the ROD. •

(2) The additional transportation costs to dispose the wastes in
an approved Hazardous Waste Management Facility*

The distance to the disposal facility used in the Concept
Design Estimate is twice as far as the distance to a commercial
facility used in the FS* The transportation estimate for dispos-
ing of the wastes in an approved double-lined facility was obtain-
ed from a facility within 350 miles of Tyson's Dump Sits. Based
on a number of factors discussed in the transportation analysis
included as part of the Concept Design, the closest facility
which is in compliance with the Agency's Off-Site Disposal Policy
is nearly 700 miles from Tyson's Dump Site* Therefore, using
the same 93.50 per road-mile used in the FS, the transportation
cost increased to 9122. per cubic yard.

(3) The application of a thirty percent contingency/adminis-
tration/supervision multiplier to the construction cost, estimate
was not employed in the ROD.

The original ROD did not apply the recommended contingency/
administration/supervision factor of. 30 percent to the- capital
cost estimate.- Applying a. 30 percent contingency/administration/
supervision factor to the capital cost estimate would be appli-
cable to all. alternatives and would have increased she 30D by
U.45M.

In, auramary* t am estimating the total remedial* action costs
including the revised estimates for transportation, 'additional
site preparation work and the 30 percent contingency multiplier.
to be 317. "3M. ?!ease rafar --o Znclosurt S far further details.
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Since the ROD was signed, data were, generated showing that
soils outside of the former lagoon areas were contaminated. The
Agency is currently evaluating possible remedial alternatives to
address the soils found outside of the former lagoon areas. These
soils exhibited lower levels of contamination based on the results
of a preliminary design soil boring program. This will in no way,
however, alleviate the need for total removal of the former lagoon
areas* .

A second ROD will be prepared once cleanup criteria are pro-
posed for contaminated soil removal outside of the former lagoon
areas* These limits and a focused FS will be made public and you
will have.an opportunity to comment on the criteria and possible
alternative responses. Please refer to Enclosure 3 for further
details.

In closing, Z understand your continuing interest in the
development of a remedy 'for this site and appreciate your '
taking the time to meet with us concerning the increased cost
of the selected rentdy for the former lagoon area. However, it
is my position that the excavation and off-site disposal of the
former lagoon areas, represented by the original 30,000 bank
cubic yard estimate, still remains the coat-effective and envi-*
ronmentally sound remedy, and the Agency will continue with
Remedial Design. We will be in contact with you when.we have
developed criteria for evaluation of alternatives regarding the
additional contaminated soils.

Sincerely yours,

Jack W. McGraw
Deputy Assistant Administrator

3 Enclosures a/s
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TSCN'S CUMP SUPERFUP SITE
BIDDING SCHEDULE

ESTIMATED
ESTIMATED • SUBTOTAL-
SIBTOTAL USING

ESTIMATED UNIT (WITHOUT REDUCTION
DESCRIPTIOM QUANTm UNITS. COST PROFIT) FACTOR **

1 . Site Security fence 3,200 - U • $14*71 $47,072.
2 Clearing and Grutbing 7.4 seres (,149*00 45,503
3 Diversion Ditches 1,190 17 1.62 1,928
4 Discharge Channels 120 LF 6.02 . 962
5 Stilling Basin 1 each 431.00 431
6 Access Road Culverts 155 If 43.40 6,727
7 Sediment fend and Belated - . is 21,441.00 21,441

facilities
lfcgr«2ing Existing Access 1,650 IF 37.01 61,067
toad

East Stream Channel . - £5 11,164.00 11,164
Bnprovements

Contaminated Water - IS 67,976.00 667,976
Collection, Conveyance,
and Treatment Facilities

Rail Spur 450 IF 442.25 199,013
Rail loading Facilities - LS 19,428.00 19,428
Roll-Off Containers t Liners 250 each 7,362.00 1,840,500
East and Wast Decontamination - IS 193,373*00 193,373
facilities

Clean-up of Superfund - t£ 6,632.00 6,632
Activity Waatas

Excavation of Contaminated 170 BOf 64*89 . 11,031
Sediments ,

Excavation of 'Contaminated 48,170 BCY 22.04 1,061,667
Soils

Excavation Dawatsring - IB 62,728.00 62,728
Transportation of Waste 104,775* T 54.74 5.736,384 3,572,_
Disposal of Waste 91,3̂ 9 7 93.45 8V559*927 5,331,000
Excavation Vdune 3 «ach 2,491.00 19,928
Measurements (Airial
Sur̂ yiny)

aacicfilling accavations 20,200 COT 15.75 318,150
Revegetation 7.4 acres 727.34 3,386
Installation of Monitoring 270 L? 74.42 . 20,093
îls (Sits Closure) ' .

Daily Cover MO ,000 SY 0.62 124 > 000

Sstamatei %tal * 519,031,311 313,639,20
Contingencies,
Supervision,
Administration i ' XI .3

Ibtali . 917.7/•
macsd Cuancity included weigntr of ccncainers

• fwuuction Factor « 30,000
43,ifO « 0,6228

Attachnent 2
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